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PREFACE 


TO 


fae NINTH EDIT N. 


. New Edition of the Anatomist’s VapE Mucum being required, 
Messrs. Churchill, with the consent of Mr. Wilson, requested me to 
undertake its preparation. This I agreed to on the understanding 
that I was to avail myself as freely as I chose of the assistance of 


(Any demonstrator, Mr. Henry E. Clark. This Edition therefore is 


our joint work, and although I am the responsible editor, its 
merits or demerits belong equally to us both. 
_ In preparing it for the press I have been guided by the desire to 
keep it as nearly as possible, in design and size, the same as the 
last edition, being convinced by a considerable experience of the 
requirements of medical students that there is no text-book in our 
language which is better arranged, and none so handy and easy of 
reference. 

It does not profess to be a complete treatise on Anatomy, but to 
be a compendium of all the facts necessary for the student during 
his-years of preparation, and for the practitioner in after life. ¥ 

Those who desire to study minutely the microscopic structure 
and development of any tissue or organ, while they will find in this 
work as much as is necessary to guide them in their research, are 
referred for details to treatises on these subjects. 

It is unnecessary to point out the changes that have been made 
in this edition, While no alteration has been made simply for the 
sake of variety, the information has been brought up to the present 
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vi PREFACE. 
day, and many passages which could not have been all 
been entirely re-written. 
Lastly, a number of additional woodcuts have been i 
Many of these are borrowed from Carpenter’s “XV 
Physiology,” others from Heath’s “Practical Anaton 
rest were drawn and engraved by Messrs. Tennent 
- Glasgow. 
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ANATOMISTS VADE MECUM. 


CHAPTER I. 
THE TISSUES OF THE BODY. 


Anatomy is the science which treats of the structure of organized 
bodies. The word Anatomy (derived from dvd and réuve, I cut 
asunder,) was originally used as synonymous with dissection, but 
at present it refers to ihe subject rather than the method of study. 
Organized bodies are such as are composed of a collection of dis- 
similar parts or organs, each of which is necessary to our idea of a 
perfect whole; the absence of one of which would leave a fragment. 
Human Anatomy has been divided into Descriptive and General. 
Descriptive Anatomy is a consideration of the organs or parts of 
‘ the body with reference to their position, shape, size, connexion, &c. 
General Anatomy is the study of the textures which are found in 
. the body without reference to the organ in which they may exist. 
At the present day the term has been superseded by that of His- 
tology (iords, a sacbh 
GENERAL ANATOMY. 


The human body, complicated though it be, is made up of dif- 
ferent combinations of a very few elementary tissues—viz., simple 
- membrane, fibres, cells, and granules or molecules, These in turn 
form textures a little more complex, the various arrangements of 
which constitute the organs. It will be convenient at the outset to 
describe the comparatively simple tissues, leaving the remainder to 
be taken in the sections devoted to them, The following will be 
comprised in the present section, viz.—Cells, Fibrous Tissue, Con- 
nective Tissue, Fat, Serous Membrane, Synovial Membrane, Mucous 
Membrane, and Cartilage, 

Crtts.—Cells are minute vesicles, usually of a globular form, but 
often irregular from mutual pressure. They sometimes lie in abso- 
lute contiguity, sometimes are separated hy an intervening matter, 

~ _which is therefore called intercellular substance. They consist of a 
U/ cell wall formed of simple membrane and its contents, which usually 
B 


2 FIBROUS TISSUE. 


present the appearance of minute granules or molecules. The cell 
contains a nucleus which is itself a small cell, and that again has 
within it a small particle termed the nucleolus. The white cor- 
puscles of the blood and the cells of all structures undergoing deve- 
lopment are devoid of a cell wall, so that they consist simply of 
small masses of jelly-like material, called protoplasm, enclosing a 
nucleus. In the primary stage of their development all the tissues 
are cellular, but in most the cells undergo a transformation, so that 
in their fully developed state no trace can be discovered of their 
original condition. Nuclei are however found more or less nume- 
rously present in the tissues, whether they retain their original 
cellular structure or not. 

Cells play an important part in most of the vital processes, and 
are present in large numbers in many of the organs, forming the 
greater part of the bulk of compound membranes and glands. 
Their peculiarities in each situation will be noticed afterwards. 

Frerovs TIssur is one of the most generally distributed of all the 
animal tissues; it is composed of fibres of extreme minuteness, and 
presents itself under two elementary forms—namely, white fibrous 
tissue, and yellow fibrous or elastic tissue. 

In white fibrous. tissue, the fibres are cylindrical, exceedingly 
minute (about ;;355th of an inch in diameter), transparent and 
undulating; they are collected into small fasciculi (from za;5th to 
zooooth of an inch), and these latter form larger fasciculi, which, 
according to their arrangement, give rise to the production of thin 
lamine, membranes, ligamentous 
bands, and tendinous cords. The 
connecting medium of the fibres in 
the formation of the primitive fasci- 
culi is a transparent, structureless, | 
interfibrous substance or blastema, 
to which in most situations are 
added numerous minute dark fila- 
ments of elastic tissue. The elastic 
filaments are sometimes wound 
spirally round the fasciculi, or in- 
terlace with their separate fibres; 
at other times they are variously 
twisted, and run parallel with the 
fasciculi, The fasciculi are con- 
nected and held together in the for- 
mation of membranes and cords by 
loose fibres interwoven between 
them,. or- by mutual interlacement. White fibrous tissue is con- 
verted by boiling into gelatine. 

Examples of white fibrous tissue are met with in three principal 
forms—namely, membrane, ligament, and tendon. 


* White or non-elastic fibrous tissue. 


FIBROUS TISSUE. 3 


- The membranous form of white fibrous tissue is seen in the com- 

mon connecting medium of the body—namely, cellular membrane, 
fibro-cellular, cellular, areolar, or filamentous tissue, in which the 
membrane is extremely thin, and disposed in laminew, bands, or 
threads, leaving interstices of various size between them. It 
exhibits two principal forms, in one of which it is lax and serves to 
connect organs or parts of organs, or establish a medium of sepa- 
ration between them; in the other it constitutes the condensed 
covering of various organs, as the periosteum, perichondrium, 
capsule propriz of glands, membranes of the brain, sclerotic coat 
of the eyeball, pericardium, fascize; sheaths of muscles, tendons, 
vessels, nerves, and ducts; sheaths of the erectile organs, serous 
membrane, and the corium of the dermal and mucous membrane. 

Ligament is the name given to those bands of various breadth 
and thickness which retain the articular ends of bones in contact in 
the construction of joints. They are glistening, but slightly elastic, 
and composed of fasciculi of fibrous tissue ranged in a parallel 
direction side by side, or in* some situations interwoven with each 
other. The fasciculi are*held together by separate fibres, by fine 
elastic fibres, and by areolar tissue. 

Tendon is the collection of parallel fasciculi of fibrous tissue, by 
means of which muscles are attached to bones. They are constructed 
on the same principle*as ligaments, are usually rounded in their 
figure, but in some instances are spread out so as to assume a mem- 
branous form. In the latter state they are called aponeuroses. 

Yellow fibrous tissue, or elastic tissue, enters very generally into 
the structure of tissues and baw 
organs in which the: pro- oak 
perty of elasticity is an im- 
portant quality, and serves 
the additional purpose: of 
binding structures together. 
As an elastic and binding 
element it is present in the 
common cellular tissue and 
superficial fascia, in the fas- |} 
cial sheaths of muscles, in 
the fibrous capsules of diffe- 


rent organs, as of the spleen, \ WN (ian 
g pl aN 


\\ 


| 
in the corium of the skin, in ANNA \ 
serous and mucous mem-- 

branes, in the coats of bloodvessels and ducts; and, in certain 
situations, isthe sole tissue present, as in the ligamenta subflava, 
. chorde vocales, thyro-epiglottic ligament, crico-thyroidean mem- 
brane, the membranous layers connecting the cartilaginous rings 
of the trachea and’ bronchial tubes, the ligamentum nuchze, and 
ligamentum suspensorium penis. Itis also met with around:some 


* Yellow or elastic fibrous tissue, from ligamentim nuche. - 
B2 


4 CONNECTIVE TISSUE, 


parts of the alimentary canal, as the cesophagus, cardia, and anus, 
and around the male and female urethra. 

The fibres of elastic tissue are cylindrical or flattened, brittle, 
colourless when single but yel- 
lowish in an aggregated form, 
elastic, admitting of bem 
stretched to double their length 
and returning to their original 
size, and variable in dimensions, 
ranging from extreme fineness 
to a considerable breadth. They 
present themselves, therefore, in 
the two forms of fine and coarse, 
and are distributed among the 
textures of the body either as 
single and isolated filaments or 
as a network. 

Isolated elastic fibres of ex- 
treme fineness are met with 
coiled around or entwined among 
the fasciculi of areolar tissue, holding them together, and used to be 
called nuclear fibres, from their supposed origin in the nuclei of the 
formative cells. There seems, however, to be no reason for the belief 
of their origin being different from that of other primitive tissues. 

The elastic network formed by these fibres may be extremely fine 
and delicate as in thin membranes; or it may be coarser, as in the 
various ligamentous bands composed of this tissue; or it may be 
spread out like a membrane, the interstices forming but a small part 
of its extent, as in the fenestrated membrane of the arteries. In 
the construction of yellow elastic ligaments, the fibres communicate 
with each other by means of short oblique bands which unite with 
adjoining fibres at acute or obtuse angles without any enlargement 
of the fibre with which they are joined. This circumstance has 
given rise to the idea of the fibres giving off branches, an expression 
derived from the division of bloodvessels, and another term bor- 
rowed from the same source has been applied to their communication 
with each other—namely, inosculation; but both these expressions 
1n their literal meaning are incorrect. When yellow fibrous tissue 
is cut or torn, the fibres, in consequence of their elasticity, become 
clubbed and curved at the extremity, presenting a curled appearance 
which is a special character of this tissue. 

Connective TrssuE, to which reference has already been made, 
is composed of both of the preceding kinds of fibrous tissue, the 
white or waving largely predominating. In the midst of the fibres _ 
numerous small masses of protoplasm are found ; these are irregu- 
lar in shape, are nucleated,.and communicate with each other by 


Fig. 3,* 


* Anastomosing form of yellow fibrous tissue. a. The fibres drawn apart to 
show the reticulate arrangement. .b. The fibres in situ, 
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long slender processes. They are called the connective tissue cor 
puscles. The arrangement of these elementary filaments has 
already been pointed out, and it is only necessary to state that this 
connective tissue is perhaps the most constantly present structure 
in every organ of the body. Under the name of areolar tissue it 
forms a complete envelope to the body underneath the integument. 
The term areolar is applied to it because when slightly stretched its 
component fibres can be separated, and meshes or areole can be 
produced, the interstices containing in small quantity a fluid which 
moistens the filaments. During life these meshes, which commu- 
nicate with each other, sometimes become distended with an abnor- 
mal effusion of fluid, and this constitutes Anasarca. 

Besides the subcutaneous layer just named, the connective tissue 
exists as a submucous and subserous layer under these tissues re- 
spectively, and it also invests and 
separates all bloodvessels, nerves, 
and muscles to which it forms 
sheaths; forms capsules for 

lands, penetrates into all the 
interstices of the organs, and with 
the bloodvessels enters into their 
substance, dividing them into 
lobes and lobules in the case of 
glands, and into fasciculi in the 
case of muscles and nerves. In 
truth it forms a kind of soft 
framework or skeleton for the 
whole body, so that if we could 
conceive of any agent which could 
extract all the characteristic 
molecules from the various or- 
‘gans and leave intact the fibrous 
aaa there would remain a spider-weblike model of the human 

orm. 

Serovus Memprane.—This is a thin transparent web which lines 
the interior of cavities containing viscera, and is so disposed as to 
facilitate movement. A serous membrane consists of two parts, 
one which lines the cavity, called the parietal layer; the other, which 
is reflected from the wall of the cavity, and is prolonged over the con- 
tained organ, the visceral layer. These two layers are in contact 
on their free surfaces; and from this free surface a very small 
quantity of limpid fluid is secreted, which serves the purpose of a 
lubricating medium, and so facilitates the gliding of the enclosed 
organ in its cavity. ‘The serous membranes are all closed sacs re- 
taining their fluid contents, when from any cause there is an ab- 
normal effusion. The only exception to this is the peritoneum in 


Fig. 4.* 


* Portion of connective tissue, showing it to be composed of bands: of white 
fibrous tissue, and of isolated yellow fibres. 
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the female, where at the extremity of the Fallopian tube the serous 
membrane is continuous with the mucous lining of the tube. In some 
cases, as the serous membrane of the heart and lungs, its arrange- 
ment is very simple ; in others, as the peritoneum, it is very com- 
plex, owing to the number of organs contained in the cavity; but 
in all the two layers can easily be made out. At the place where 
: the reflection takes place, the vessels of the con- 
PG..." tained organ enter it. The viscus, although said 
to be surrounded by the serous membrane, is in 
reality outside of it. The accompanying plan of 
such a sac will give an idea of the manner of 
arrangement. 

In structure serous membrane consists of two 
layers: one, the deep or attached part, formed 
of fine fibres, and sometimes called the areolar 
layer; the other forming the free surface, which 
consists of a layer of cells of scaly epithelium. 

SynoviaL Mrumpranes,—These membranes are nearly identical in 
structure with the serous membranes, but the secretion is more 
viscid and something like the white of egg, 
whence the name. ‘They line the cavities of 
joints, and are interposed between tendons and 
bones, when much friction or pressure is produced 
during their movements. 

Mucous Mremprane is the tissue which lines 
all the internal passages which communicate with 
the surface of the body. It secretes a viscid 
fluid called mucus, which protects and lubricates 
its surface, so as to allow of the passage of sub- 
stances which otherwise would injure or irritate 
it. There are two great tracts of mucous mem- 
brane, called the gastro-pulmonary and genito- 
urinary. The first communicates with the sur- 
face of the body at the edge of the eyelid, nostril, 
mouth, and anus; the second, at the orifice of the urethra in the 
male, of the vagina in the female. Every duct which opens into 
either of these tracts is a tubular prolongation of the mucous mem- 
brane; and the various glands which pour their secretions into the 
alimentary canal on the one hand, and those connected with the 
bladder and organs of generation on the other, are but complicated 
ramifications of that membrane continued to them through their 
respective ducts. 

Besides these two principal tracts, mucous membrane also forms 


* Plan of a serous membrane. 1, Wall of cavity. 2. Parietal layer 
of serous membrane. 3. Visceral layer. 4. Vessel entering at the reflection. 
5. The contained organ. ; : 

+ Ideal section of a joint. a, a The extremities of the two articulated 
bones. 0,0. The layers of cartilage which cover them. ¢, ¢, ¢, c. Synovial 
membrane covering the articular surfaces, and passing from one to the other, 
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the ducts and secreting surface of numerous glands of a more or 
less complex kind, connected with the surface of the body. Thus 
there is the mammary gland and the perspiratory and sebaceous 
glands of the skin and ceruminous glands of the outer ear. 

The strwctwre of mucous membrane is analogous to that of serous 
membrane, but more complex. It consists of two .portions—one, 
the corium, a tough fibro-vascular layer; the other the epitheliwm, 
composed of one or more layers of cells which rest on the corium. 

The corium in most situations is separated from the epithelial 
layer by a thin, structureless, transparent membrane—the basement 
membrane. Underneath this filmy structure lies the capillary 
plexus, and on it rest the epithelial cells. 

The true coriwm consists of a congeries of vessels—capillaries and 
lymphatics—woven into a compact tissue by interlacing fibres of 
connective tissue. The pink colour of mucous membrane depends 
on the capillary plexus seen through the semi-transparent cellular 
epithelium, In certain situations plain or involuntary muscular 
fibres occur among the other fibres, especially in the alimentary 
canal. The arrangement of the vessels of the capillary plexus 
differs in each situation, so that a portion of mucous membrane 
under examination can be recognised by its vessels alone—as for 
instance the villi of the intestines, the air-cells of the lung, &c. 

Submucous tissue—The corium is connected to the structures on 
which it lies by a layer of areolar tissue, which is dense and firm in 
some situations, where its fibres are continuous with the interlacing 
fibres of the corium ; but in most it is loose, and permits the corium 
to glide on the surface on which it lies, so that it may be thrown 
into folds, or ruwg@. The laxity of this submucous tissue renders it 
liable to be distended with fluid, as a result of inflammation, as in 
the case of chemosis of the conjunctiva and cedema of the glottis. 
The nature of the submucous tissue can be best examined. by inflat- 
ing a piece of the small intestine which has been inverted after the 
mesentery has been cut off close to its attachment to the bowel. 

Hpitvetivum is analogous to the epidermis in forming a layer of 
protection to the structure which it invests; it constitutes the 
surface of the mucous membrane, and indeed of all the other inter- 
nal membranes of the body—namely, the serous and synovial mem- 
branes, the heart, the bloodvessels, and lymphatics. Like the 
epidermis also it is composed of minute cells, generated on the sur- 
face of the corium. These imbibing nutriment from the vascular 
corium increase in size, and are in turn succeeded by a fresh growth 
from below. In proportion as they are so pushed to the surface 
they get beyond the sphere of the corium, and thus become flat and 
shrivelled. This process of cell-formation being in constant opera- 
tion on all the surfaces of the body, the old cells of the surface of 
the epithelium are regularly cast off, while young cells take their 
place from below. A section of epithelium would, therefore, show 
cells in successive stages of formation and growth. 

The cells of epithelium present some differences of form and 
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arrangement which have given rise to their division into four varie- 
ties—-namely, squamous, columnar, spheroidal, and ciliated. 

The Squamous epithelium is so named from the conversion of its 
superficial cells into thin, flattened, polyhedral squame or scales, 
in which the original structure of the cell, together with its nucleus, 

- is more or less effaced. On the serous 
Fig. 7.* membranes of the cavities of the bod 
and on that of the blood and 1 ae 
vessels, the squame form a single layer, 
but on the mucous membrane, as on 
the skin, there are several superimposed 
layers; hence the names lamellated, 
tesselated, stratified, and pavement epi- 
theliwm have been given to this variety. 
The squamous epithelium is found on the conjunctiva; in the 
cavity of the nose near its external apertures ; in the mouth, fauces, 
and lower half of the pharynx; in the oesophagus, where it forms 
a thick layer, and terminates at the cardiac orifice of the stomach 
by a serrated border, ora serrata; in the vulva, vagina, cervix uteri, 
and entrance of the urethra. i 

The squame are somewhat larger in the mouth and fauces 
than elsewhere; in longest diameter they measure between sig 
and 53, of an inch; in the vagina between 335 and 5353 and on the 
skin g§5- The nucleus, which is round or oval in shape, and flat- 
tened, measures in scales from the mouth 5,45 of an inch. 

The Columnar epithelium (cylinder epitheliwm) consists of cells, 
which have an elongated or pyriform shape, their bases being 

directed to the free surface, and their apices to 


2 the corium. They are ranged side by side like 
are Sam, columns, and their interstices are filled with a 
sel Sale a transparent jelly-like matrix, similar to that 
Meith | lS f which connects the cells of the squamous epi- 
o PIS thelium. 
Each column contains near its middle a 
nucleus, which gives it a swollen appearance, 
and the nucleus possesses one or more nucleoli; from the trans- 
parency of the column the nucleus may be seen through its base. 
The columnar epithelium occurs in the stomach and bowels, urethra, 
gall-bladder, and ducts of glands. In the gall-bladder the nucleus 
is less apparent than in other parts. 


* Epithelial scales from the mouth; the large scale, magnified 310 times, 
exhibits the structure of the scale, as consisting of a nucleus with nucleolus 
in the centre; and secondary nucleated cells, forming the body of the scale, 
Tn the other scales, magnified 155 times, the nucleus and nucleolus are alone 
seen distinctly; the secondary cells being reduced to the appearance of a few 
granules dispersed through the scale. ws 2 : 

+ Portion cf columnar epithelium from one of the villi of the small intestines. 
1, Nucleus of the cell. 2. Membrane of the cell raised from its contents by 
the absorption of water, From the puppy: after Kélliker, 
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The Spheroidal epithelium is composed of cells, which are 
spheroidal in shape, and more or 
less polyhedral from compression ; 
in other respects they resemble in 
structure the cells of the preceding 
varieties. They are found in situa- 
tions where the squamous and 
columnar epithelium are continuous, 
and on that account have been 
named by Henle transitional epithelium. The spheroidal epithe- 
lium also occurs in the excretory passages of the kidney, the bladder, 
and in the excretory ducts of the glands which open on : 
the mucous membrane and skin. Hig. Ne 

The Ciliated epitheliwm is characterized by the pre- 
sence of minute conical vibratile filaments (cilia) 
mounted on the broad ends of the columnar cells, or 
upon the free surface of those of the spheroidal kind. 
The cilia are in constant action, and produce a wave- 
like motion, which carries the secretions in contact 
with them towards the outlet of the organ in which 
they exist. They are found in the nose, and sinuses 
communicating with the nose; inthe nasal duct; upper 
or respiratory part of the pharynx; Eustachian tubes; larynx, 
trachea, and bronchial tubes; uterus and Fallopian tubes; and 
serous membrane of the ventricles of the brain. 


Fig. 12.§ Fig. 13.| 


Fig. 9.* Fig. 10.4 


The epithelium of the mucous membrane of the alimentary 
canal is squamous in the mouth, guttural part of the pharynx, 
and cesophagus; and columnar in the stomach, intestines, and 
mucous glands, In the upper or nasal portion of the pharynx the 
epithelium is columnar and ciliated, as belonging to the apparatus 
of the air-passages. In the mouth it is thin and continuous at the 
outer edge of the lips with the epidermis; in the cesophagus it is 


* Columnar epithelium from the small intestine: after Henle. Separate 
columns, showing nucleus and nucleolus. 

+ Appearance of the surface formed by the apposition of the bases of several 
columns. 

t Cells of spheroidal epithelium from the walls of a hair tube, magnified 
155 times. 5 

§ Cells of the columnar ciliated epithelium of the nose, magnified 310 times. 

| Appearance of the surface formed by the apposition of the bases of the 
columnar ciliated epithelium. 
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thick, and terminates by an abrupt and serrated border, ora serrata, 
at the cardiac orifice of the stomach; below this point the epithe- 
lium is thin and transparent. 

The arrangement of the mucous membrane varies very much in 
different situations. Sometimes it is closely adherent to the tissue 
on which it rests, as on the lips and cheeks; at other places it is 
loosely connected with the inner surface of a cavity, as the stomach, 
the contraction of which throws it into temporary folds or ruge. 
In the small intestine it is raised into permanent folds called val- 
vuli conniventes, and in the same situation little projections called 
villi exist. These are small conical elevations, about 1-60th of an 
inch long, and are so numerous that when moistened they cause the 
mucous surface to have the appearance of velvet. 

The recessions of the mucous membrane are more numerous and 
more varied than the projections, and may be classified as follows: 

Follicles, or simple involutions, like the finger of a glove. 

Tubules, or elongated follicles, which usually terminate by being 
convoluted like a ball of twine. 

Saccules, or pouch-like sacs, opening by a narrow neck on the 
surface. 

Each of these varieties may be found in a more complex form, 

and constitute a compound fol- 

Fig, 14.* licular, compound tubular, and 

compound saccular gland, or 
racemose gland. 

A compound follicular gland 
is just a follicle the termination 
of which is cleft into two or 
three divisions. Inacompound 
tubular gland, such as the kid- 
ney, the tubules subdivide many times; and to save space are 
usually convoluted, and along with some connective tissue form a 


ah Ca) 


very solid organ. The racemose glands consist of a number of 
saccules opening into the common duct. They are usually sur- 


* 1, simple follicle; 2, tubular gland; 3, saccular gland. 
+ 1, compound follicle ; 2, compound tubular gland ; 3, compound saccular 
or racemose gland. 
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rounded by a pretty firm envelope, called the capsule, partitions 
of which project between the saccules or clusters of saccules, and 
form subdivisions called lobules. 

Other varieties of the mucous surface occur in special organs, and 
will be. alluded to in their description. 

Skin is essentially the same in structure as mucous membrane 
consisting of a deep layer called the cutis vera and the epidermis. 
Its description will be introduced in the chapter on the organs of 
sensation, 

CartitaGE admits of classification into three kinds; true car- 
tilage, reticular cartilage, and fibrous cartilage. 

True cartilage is composed of a semi-transparent homogeneous 
substance (hyaline or vitreous substance, matrix) containing a 


Fig. 16.* 


number of minute cells (cartilage cells) dispersed at short intervals 
through its structure. The cells are oval, oblong, or polyhedral in 
shape, and more or less flattened; their membranous envelope is 
thick and sometimes. laminated, and they contain in their interior 
a clear fluid, together with nuclei, oil globules, and more or less 
granular matter. Cartilage cells have an average measurement of 
zs00th of an inch in long diameter; they are sometimes isolated, 
sometimes grouped in pairs, and sometimes disposed in a linear 
group of three or four. According to the observations of Dr. Beale 
and others, there are some forms of cartilage, especially during the 
stage of development, in which true cells cannot be found, The 
appearance of cells is produced by small masses of protoplasm 
(“ germinal matter’’), which at their surface become converted into 
“formed material.” This substance separates the masses from each 
other, but there is no limiting membrane like a cell wall to separate 
them from the matrix or matter in which they lie. According to 
these observers the little mass of protoplasm is the essential part of 


* A portion of articular (true) cartilage from the head of the fibula. The 
section is made vertically to the surface, and magnified 155 times. It exhibits 
the appearance and arrangement of the cells near the bone. The flexuous line 
to the left is the boundary of the bone. 
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a cell, the existence of a cell wall being an accidental occurrence, or 
met with only occasionally. True cartilage is pearl-white or bluish 


Fig. 17.* Fig. 18.¢ Fig. 19. 


and opaline in colour, its intercellular substance being semi-trans- 
parent, and homogeneous, or finely granular. These characters, 
however, are changed when it exhibits a ten- 
dency to ossify ; in which case the intercellular 
substance becomes fibrous and more or less 
opaque, its colour yellowish, and the cells 
filled with a greater number of oil-globules 
than in its natural state. The special chemical 
proximate principle of the matrix of cartilage 
is chondrine, its cells yielding gelatine. 

The true cartilages are, the articular, costal, 
ensiform, thyroid, cricoid, arytenoid, tracheal, 
bronchial, nasal, meatus auris, pulley of the 
trochlearis muscle, and temporary cartilage or the cartilage of bone 
previously to ossification. 

Reticular cartilage is composed of cells (;55th of an inch in 
diameter), separated from each other by an opaque, fibrous, inter- 
cellular network, the breadth of the cells being considerably greater 
than that of the intercellular structure. The cells contain nuclei, 
granular matter, and oil-globules, the latter in greater number than 


* Arrangement of the cells in articular cartilage. The drawing is made 
from the same section as fig. 16, the part selected being midway between the 
free surface of the cartilage and the bone. 

+ Arrangement of the cells in articular cartilage near to, and at its free surface. 
The figure is drawn from the same section as the two preceding. The edge to 
the right, where the cells are most condensed, represents the free surface. The 
cells exhibit the fusiform shape. 

t Elementary part from cartilage of frog, treated with carmine, showing 
successive stages of conversion of germinal matter into matrix. 

§ A portion of reticular cartilage. The sectionis made from the pinna, and 
magnified 155 times. 
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in true cartilage ; the fibres are short, imperfect, loose in texture, 
and yellowish; and chemically there is an absence of chondrine. 
Instances of reticular cartilage are, the pinna, epiglottis, and Eus- 
tachian tube. 

. Fibrous cartilage is composed of an interlacement of fasciculi of 
white fibrous tissue, containing in its meshes scattered groups of 
cartilage cells; and the difference of density of different fibrous car- 


Fig. 21.* 


tilages is referrible to the greater or less abundance and more or less 
condensed state of the fibrous tissue. In some, as in interarticular 
cartilages, the fibrous element exists in a concentrated form, while 
in the intervertebral substance it is loose, and contains an abun- 
dance of areolar spaces. : 
Fibrous cartilages admit of arrangement into four groups: inter- 
articular, stratiform, interosseous, and free. Instances of inter- 
articular fibrous cartilages (menisci) are those of the lower jaw, 
sternal and acromial end of the clavicle, wrist, carpus, knee, to 
which may be added the fibrous cartilages 
of circumference, glenoid, and cotyloid. The 
stratiform fibrous cartilages are such as form 
a thin coating to the grooves on bone through 
which tendons play. The interosseous fibrous 
cartilages are the intervertebral substance 
and symphysis pubis. The free fibrous car- 
ied are the tarsal cartilages of the eye- 
s. 


Fig. 22.4 


Fat or Aptrose tissuE is composed of 
minute cells, aggregated together in clusters 
of various size within the areola of common 
cellular tissue. The cells of adipose tissue 
are identical in manner of formation with 
other cells, being developed around nuclei, 
and increasing in size by the formation of 
fluid in their interior. In adipose cells, this 


* A portion of fibrous cartilage. The section is made from the symphysis 
pubis, and magnified 155 times. 4 
+ Areolar and adipose tissue. a, a, fat-cells ; 0, b, fibres of areolar tissue. 
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fluid, instead of being albuminous as in other cells, is oleaginous, 
the oil at first appearmg in separate globules, which mei or 
coalesce into a single drop. The size of adipose cells at their fi 
development is about =3,th of an inch in diameter; when isolated 
they-are globular in form, but are hexagonal or polyhedral when 
compressed. They are perfectly transparent, the cell-membrane 
being structureless and their nucleus disappearing as they attain 
their full size. 
Bone, muscle, nerve, bloodvessels, and lymphatics bemg com- 
plex tissues will be explained in the sections which refer to them. 


CHAPTER II. 
OSTEOLOGY. 


Tue skeleton is the bony framework which forms the support of 
the body, and affords points of attachment for the muscles by 
which the movements are effected. The fundamental part of the 
skeleton is the spine or vertebral column (from verto, I turn), 
because it is the axis around which all the other parts are disposed 
and on which they move. It exists in all animals possessing an 
internal skeleton, which are therefore called vertebrate animals. 
The vertebrate skeleton consists of a series of segments articu- 
lated with each other, each of which resembles its immediate neigh- 
bour in general plan, although there are great differences between 
those taken from different regions of the same skeleton. 93, 
As a general rule each segment consists of three essential 7% **- 
parts. <A centre, centrwm, one of the subdivisions of the 2 
vertebral column or the body of a vertebra. Behind and 
in front, from this centre two plates of bone project, so 
arranged as to enclose a canal. That behind being for 
the lodgment of the nerve centres is called the newral 
canal. That in front, for the lodgment of the organs for 
the circulation and preparation of the blood, is called the 
visceral or hemal canal or cavity. The plates of bone 
which enclose the neural canal are called the newrapo- 
_ physes, and together they constitute the neural arch. In 
ius manner there is a hemal arch formed by hemapo- 
physes. ‘These elements of a vertebral segment are seen in their 
eatest simplicity and perfection in the caudal vertebra of a fish. 
4 other parts of the same skeleton, and in the skeletons of other 
animals, great differences are found, some of the parts of either 
arch being absent, and many additional elements introduced; 
the only constant part being the centrum or body which exists 
as the only element in the last bone of the coccyx and the ex- 
tremity of the tails of animals.._ In the human skeleton the most 
perfect segment is that of which the first dorsal vertebra is a 
part. The body of the vertebra is the centrum; the vertebral 
ring is the neural arch; and.the hemal arch is constituted by the 
first rib and its cartilage along with the upper piece of the sternum. 
Such a segment is called a complete vertebra, because it has a 


* Caudal vertebra of a fish. 1, Centrum. 2. Neural spine. 3..Hamal spine. 
4, Neural canal, 5. Heemal canal.- 6, Neural arch. 7, Heemal arch.. 
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heemal as well as a neural arch. The first seven dorsal are the 
only complete vertebrae in the human skeleton if we exclude the 
skull, the segments of which 
are usually considered as modi- 
fied vertebree ; the parts of the 
base being the centra; the flat 
bones of the cranium the neural 
arches; and the jaws the hemal 
arches. The other vertebral 
segments are incomplete from 
the absence of the hemal 
arches; in the cervical region 
their place being occupied by 
the structures forming the 
neck; and in the abdomen by 
the muscular walls of that ca- 
vity. In both, however, there 
are traces of the segmental plan, 
the anterior portions of the 
transverse processes of the cer- 
vicaland lumbar vertebree being 
rudimentary ribs, and the line transverse in the rectus muscle being 
the analogues of costal cartilages. 

The trunk of the body thus formed of vertebral segments has 
connected with it the limbs which are reckoned as appendages for 
the purposes of movement, and which vary in different animals 
according as their locomotion is on the land, in the water, or in the 
air. Varied as are the modifications, there is a sufficient similarity 
between the limbs of terrestrial animals, the wings of birds, and the 
fins of fishes to enable us to see that they are all constructed on 
the same principle. 


Fig. 24.* 
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Bone is composed of about one-third of animal substance, which 
is almost completely reducible to gelatine by boiling, and two-thirds 
of earthy and alkaline salts. The special constituents of bone are 
present in the following proportions :— 


Animal matter , : . ; ; . 33 parts. 
: ae: ee 


Calcium triphosphate... é 

Calcium carbonate ee a 

Calcium fluoride ; ; : . 1 ee 

Magnesium phosphate . Ribs ke oe 
1005 


Bones are divisible into four classes:—Long, flat, round, and 
trregular. 
* Segment of the skeleton at the level of the first dorsal vertebra. 1. Body 


or centrum. 2. Neural spine. 3. Hemal spine. 4, Neural canal. 5, 
 ¢anal, 6, Neural arch, 7, Hemal arch, 
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The Zong bones are found principally in the limbs, and consist of 
a shaft and two extremities. The shaft is cylindrical or prismoid 
in form, dense and hard in texture, and hollowed in the interior 
into a medullary canal. The extremities are broad and expanded 
to articulate with adjoining bones; and, in internal structure, are 
cellular or cancellous. Upon the exterior of the bones are processes 
and rough surfaces for the attachment of muscles, and foramina for 
the transmission of vessels and nerves. The character of long bones 
is, therefore, their general type of structure and their divisibility 
into a central portion and extremities, and not so much their length ; 
for there are certain long bones, as the second phalanges of the toes, 
which are less than a quarter of an inch in length, and which, in 
some instances, exceed in breadth their longitudinal axis. The 
long bones are, the clavicle, humerus, radius and ulna, femur, tibia 
and fibula, metacarpal bones, metatarsal, phalanges, and ribs. 

Flat bones are composed of two layers of dense bone with an 
intermediate cellular structure, and are divisible into, surfaces, 
borders, angles, and processes. They are adapted to enclose cavi- 
ties: have processes upon their surface for the attachment of 
muscles; and are perforated by foramina for the passage of nutrient 
vessels to their cells, and for the transmission of vessels and 
nerves. ‘They articulate with long bones by means of smooth sur- 
faces plated with cartilage, and with each other, either by fibro- 
cartilaginous tissue, as at the symphysis pubis; or by suture, as in 
the bones of the skull. The two condensed layers of the bones of 
the skull are named, tables ; and the intermediate cellular structure, 
diploé. The flat bones are, the occipital, parietal, frontal, nasal, 
lachrymal, vomer, sternum, scapule, and ossa innominata. 

Short or round bones have an exterior shell of dense bone filled 
with spongy or cellular substance; of this sort are the bones of the 
carpus and tarsus, and the sesamoid bones, including the patella. 

The Irregular bones include all that remain after the long, short, 
and flat bones have been selected. They are essentially irregular in 
their form, in some parts flat, in others short and thick; and are 
constructed on the same general principle as other bones. The 
bones of this class are, the temporal, sphenoid, ethmoid, superior 
maxillary, inferior maxillary, palate, inferior turbinated, hyoid, ver- 
tebree, sacrum, and coccyx. 

Structure of Bone—On examining the section of a bone it will 
be found that there are two varieties of osseous tissue ; one forming 
the exterior—hard, compact, dense; the other occupying the in- 
terior—spongy, cellular, cancellated. The best way to obtain a 
correct idea of the arrangement of bone substance 1s to study the 
appearance presented by a long bone, such as the tibia, which has 
been sawn longitudinally. The shaft is a hollow pillar, the walls 


of which are formed of dense bone. The hollow interior is the 


medullary cavity, and in the recent state is filled with marrow. 

The pepe and lower enlarged ends are formed of an exterior thin 

shell of compact bone which surrounds a beautiful spider-weblike 
c 
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lattice-work of osseous threads, the meshes of which are also filled 
with oily marrow. After complete maceration all the membranous 
and oily matters are removed, and the dried bony structure alone 
is visible. On close observation it will be seen 
that the walls of the pillar consist of fibres or 
plates arranged in the direction of the bone, 
and that the cancellated texture of the ex- 
tremities is formed by the separation and 
divergence of threads of bone which proceed 
in the same direction as the walls till they 
reach and support the thin shell which encases 
the spongy texture of the end. The fibres 
diverge and decussate like the divisions of a 
Gothic window, and so enclose lozenge-shaped 
spaces, which are the cancelli. This arrange- 
ment, which always has reference to the direc- 
tion in which the bone is to bear pressure, 
adds greatly to the strength of the loose light part of the bones; 
and this is further secured by little cross bars, which tie together 
the long slender fibres just described. 
Fig. 26.4 The dense and spongy tissues are essen- 
7 tially the same in structure, and the 
difference is simply in the degree of 
closeness with which the fibres are 
packed. A perpendicular section of the 
body of a vertebra shows an example of 
reticular or cancellated texture where 
the bars are parallel and straight in 
accordance with the direction of the pressure. 

In flat bones the osseous substance is arranged as two plates of 
dense tissue, in some parts closely contiguous to each other, as in 
the scapula, in others separated by reticular tissue, or even by 
hollow spaces, as in the bones of the skull, where the intervening 
substance, in which the bloodvessels run, is called the diploé. 

The simplest arrangement of bone substance is to be found 
in the ethmoid and spongy bones of the face, the thin parti- 
tions of which are formed of a single plate of bone. This is 
nourished from the outside, no vessels entering into its sub- 
stance. 

Bone substance consists of minute granules which cohere by the 
medium of some second matter, which can be dissolved by pro- 
longed boiling in a Papin’s digester, thus leaving the granules free 
for examination. They are minute angular bodies of from gg to 

1, of an inch in diameter. . 


“This bone substance exists in the form of plates or lamelle 


* Section of head of tibia, to show the cancellated texture. 
+ Section of the body of a vertebra—perpendicular and transverse bar 
1, Vena basis vertebra. 


¥ 
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which can be seen by examining a thin slice of bone which has 
been softened by having been steeped in diluted hydrochloric acid. 
The fibrous character of the lamella can be demonstrated by tearing 
strips from softened bones, by which it will be seen that the direc- 
tion of the plates is in that of the length of a bone. The further 
description of the minute structure of bone will be simplified by 
considering the mode of nourishment of bone. 

Periostewm.—This is a fibrous membrane which covers the ex- 
terior of all bones except where they are encrusted with cartilage. 
It is a tough unyielding tissue, which adds to the strength and 
elasticity of the bones, and adhering very firmly, forms the means 
of attachment of the muscles and tendons. Its principal use is to 
afford a support and bed to the vessels entering the bone, and it 
may therefore be called the nourishing membrane to the exterior of 
the bone. When the periosteum is removed from bone by accident 
or disease, necrosis, or death of the bone, usually happens; and 
conversely when a piece of diseased bone can be removed without 
destroying its periosteum ; in many instances the bone or a portion 
of it is reproduced from the membrane. This has given rise to the 
subperiosteal method of excising bones. 

Medullary Membrane or Endostewm.—The hollow shafts of long 
bones and the open or spongy texture are filled up with marrow or 
bone fat. This consists of minute oil vesicles, among which blood- 
vessels ramify, contained in the meshes of a delicate areolar tissue, 
which also forms a thin lining membrane to the hollow of the bone, 
hence called the medullary cavity. This medullary membrane is 
freely supplied with bloodvessels, which reach it through openings 

numerous and small at the extremities of long bones, and by a single 

vessel of considerable size which enters about the centre of the 
shaft through a channel called the nutritious foramen. The inner 
surface of the bone and the walls of the cancelli on which this 
membrane is applied, derive their nourishment from its blood- 
vessels, and processes of it extend into small 
canals in the dense tissue presently to be 
noticed. 

A certain thickness of the exterior of a bone 
and a similar amount of the inner surface 
derives its nourishment from the above two 
membranes, but in most bones there is a con- 
siderable amount of dense tissue, which is \\\\ 
too far removed from either to draw its sup- \\ 
port from it. : 

This intervening portion is supplied by 
bloodvessels which enter little channels pro- 


* Plan of a section of along bone. 1. Periosteum. 2. Periosteal layer of 
bone. 38. Medullary membrane, 4. Medullary layer of bone. 5. Dense tissue 
beyond the reach of the periosteal and medullary vessels constituting the 
Haversian system. 6, Medullary cavity. 
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vided for the purpose. These Haversian canals, as they are 
called, are little tubes running for the most part in the direction 
of the length of a bone, but so obliquely as to form frequent com- 
munication with each other, and those near the external and internal 
surfaces, with these surfaces respec- 
tively. The whole dense substance 
therefore is permeated by a network 
of tubules, so that when a thin trans- 
verse slice of bone is examined by the 
microscope, it is seen to be riddled with 
circular holes. The Haversian canals 
measure from z55 to 45 of an inch 
in diameter. A perpendicular section 
shows the communications with each 
other and with the surfaces of the bone. 

That portion of the dense tissue 
which derives its nourishment from the 
Haversian canals is arranged in con- 
centric lamella: round these tubes, so 
that a long bone may be described as a 
series of hollow rods, the central canals 
of which are the Haversian tubes, 
bound together by an exterior wrapper consisting of several layers 
of lamella (see Fig. 27). 

A further provision exists for bringing the nutritive fluid into 
more close relation to the bone substance than can be accomplished 
by the vascular mem- 
branes or Haversian 
canals. The whole of 
the dense tissue is per- 
meated by extremely 
minute channels called 
canaliculi. These pass 
through the periosteal 
and medullary layers 
at right angles to their 
surfaces, and radiate 
from the Haversian 
canals. They are 
smaller in calibre than 
the smallest capilla- 
ries, and serve to con- 
duct the nutritive fluid 
NL ee: to the denser tissue. 
The canaliculi which radiate out from the Haversian canals are inter- 


Fig. 28.* 


* Vertical section of tibia, showing the net-work of Haversian canals. 
t Transverse section of a long bone, showing the Hayersian system, the 
canals, concentric lamelle, canaliculi, and the lacune. 
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rupted in their passage to the more distant concentric lamelle by 
pouring their contents into little oval cavities called the lacune of 
bone. These are arranged in the form of circles between the 
lamellee, and into their sides next the canals numerous canaliculi 
enter, while from the further side still more numerous canaliculi 
diverge towards the lacune or circles further out. The lacunez 
therefore serve as reservoirs into which fluid from the vessels in the 
Haversian canals is poured on the one hand, and on the other they 
pass it on to the outer circles of bone. In this way the nourish- 
ment of those parts of bone most distant from the nutrient mem- 
branes is provided for by this intricate series of little channels and 
communicating reservoirs (fig. 29). A thin section of bone is 
one of the most beautiful of all microscopic objects. 

These lacunze were at one time called the “ osseous corpuscles,” 
from the idea that they were solid dark particles. The cause of 
the misconception was that, during the grinding of a layer of bone 
the finer porosities get filled up with the débris, and by transmitted 
light appear black, so that a ; 
very much magnified view of Fig. 30.* 

a “ corpuscle” and its canali- 
culi resembles a black insect 
—the lacuna representing the 
body, the canaliculi the legs. 

Virchow has shown that 
in fresh bones there is in 
every lacuna a delicate walled 
cell completely tilling it with 
clear contents and a single 
nucleus. He believes that the canaliculi are small processes which 
connect neighbouring cells. 

The lacunze and their corresponding canaliculi are to be found 
in all parts of a bone, and in bones however thin—although Haver- 
sian canals are only found in those of some thickness. In the 
“ soebeae and medullary layers of long bones, and in very thin 

ones, their arrangement has reference to the surface of the bone, as 
it had in the Haversian system; the flat of the oval being turned 
toward the nutrient membrane, so that their canaliculi may com- 
municate with it for the absorption of fluid nourishment. 

Development of Bone.—Bone, in its earliest stage, is composed 
of an assemblage of minute cells, which are soft and transparent, and 
are disposed within the embryo in the site of the future skeleton. 
From the resemblance which the soft bone-tissue bears to jelly, this 
has been termed the gelatinous stage of osteo-genesis. As development 
advances, the cells, heretofore loosely connected together, become 
separated by the interposition of a transparent intercellular sub- 
stance, which, at first fluid, gradually becomes hard and condensed. 


* Lacune of osseous substance, magnified 500 diameters :—a, central cavity ; 
b, its ramifications or canaliculi. 
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The cartilaginous stage of osteo-genesis is now established, and 
cartilage is shown to consist of a transparent basis-substance, 
having minute cells disseminated through it at pretty equal dis- 
tances. Coincident with the formation of cartilage is the develop- 
ment of vascular canals in its substance, the canals being formed 
by the union of the cells in rows, and the subsequent liquefaction 
of their adhering surfaces. The change which next ensues is the 
concentration of the vascular canals towards some one point; for 
example, the centre of the shaft in a long, or the mid-point of a flat 
bone, and here the pwnctwm ossificationis, or centre of ossification, is 
established. What determines the vascular concentration now 
alluded to, is a question not easily solved, but that it takes place 
is certain, and the vascular punctum is the most easily demonstrable 
of all the phenomena of ossification. 

During the formation of the punctum ossificationis, changes 
begin to be apparent in the cartilage cells. Originally, they are 
simple nucleated cells (s¢55 to zoo Of an inch in diameter), having 
a rounded form. As growth proceeds, they become elongated, and 
it is then perceived that each cell contains two and often three 
nucleoli, around which smaller cells are in progress of formation. 
If we examine them nearer the punctum ossificationis, we find that 
the young or secondary cells have each attained the size of the 
parent cell (5,55 of an inch), the membrane of the parent cell has 
disappeared, and the young cells are separated to a short distance 
by freshly effused intercellular substance. Nearer still to the 
punctum ossificationis a more remarkable change has ensued, the 
energy of cellule reproduction has augmented with proximity to 
the ossifying point, and each cell, in place of producing two, gives 


Fig. 31.* 
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birth to four, five, or six young cells, which rapidly destroy the 


_ * Figures illustrative of the development of bone; magnified 155 times, and 
drawn with the camera lucida, A. A portion of cartilage the farthest removed 
from the seat of ossification, showing simple nucleated cells, having an ordinary 
size of ssc of an inch, long diameter. B. The same cartilage, nearer the seat 
of ossification ; each simple cell has produced two, a little larger than the cells 
in figure A. 
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parent membrane and attain a greater size (z;'55 of an inch) than 


the parent cell, each cell being, as in the previous case, separated 
to a slight extent from its neighbour by intercellular substance. 
By one other repetition of the same process, each cell producing four, 


Fig. 82. 
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five, or six young cells, a cluster is formed, containing from thirty 
to fifty cells. These clusters lie in immediate relation with the 
punctum ossificationis ; they. are oval in figure (about z55 of 
an inch in length by ;35 in breadth), and elongated in the 


Fig. 33.+ 


direction of the long axis of the bone. The cells composing the 
cluster lie transversely with regard to its axis. In the first in- 


* The same cartilage, still nearer the seat of ossification; each single cell of 
B has given birth to four, five, or six cells, which form clusters. The clusters 
become larger towards the right of the figure, and their cells more numerous 
and larger, +55 of an inch, long diameter. 

t The same cartilage at the seat of ossification; the clusters of cells are 
arranged in columns; the intercellular spaces, between the columns, being 
3zso Of an inch in breadth. To the right of the figure osseous fibres are seen 
occupying the intercellular spaces, at first bounding the clusters laterally, then 
splitting them longitudinally, and encircling each separate cell. The greater 

city of the right-hand borderis due to a threefold cause—namely, increase 

anaes fibres, opacity of the contents of the cells, and multiplication of oil 

globules. In the lower part of the figure some attempt has been made to show 
the texture of the cells. 
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stance they are closely compressed, but by degrees are parted by a 
thin layer of intercellular substance, and each cluster is separated 
from neighbouring clusters by a broader layer (gy'sq of an mech) of 
intercellular substance. Such are the changes which occur in car- 
tilage preparatory to the formation of bone. 

Ossification is accomplished by the formation of very fine and 
delicate fibres within the intercellular substance: this process com- 
mences at the punctum ossificationis, and extends from that point 
through every part of the bone, in a longitudinal direction im long, 
and in a radiated direction in flat bones. Starting from the punc- 
tum ossificationis, the fibres embrace each cluster of cells, and then 
send branches between the individual cells of each group. In this 
manner the network, characteristic of bone, is formed, while the 
cells by their conjunction constitute the permanent areole and 
Haversian canals. With a high magnifying power, the delicate 
ossific fibres here alluded to are seen themselves to be composed of 
minute cells, having an elliptical form and central nuclei. These 
cells attract into their interior the calcareous salts of the blood, 
and their nuclei become developed into the future lacune. It is 

ossible also that some of the cartilage cells become lacunse in the 
fully developed bone. 

During the progress of the phenomena above described, the con- 
tents of the cells undergo certain changes. At first, they are trans- 
parent, then they become granular, and still later opaque, from the 
presence of amorphous matter mingled with nuclei, nucleoli, and 
the remains of secondary cells. In the latter state the cells contain 
an abundance of minute oil globules, which increase in size as the 
ossific changes advance, and in the newly formed osseous areole, 
have attained the ordinary size of adipose cells. 

Cartilaginification is complete in the human embryo at about 
the sixth week; and the first point of ossification is observed in the 
clavicle at about the fifth week. Ossification commences at the 
centre, and thence proceeds towards the surface; in flat bones the 
osseous tissue radiates between two membranes from a central point 
towards the periphery, in short bones from a centre towards the 
circumference, and in long bones from a central portion, diaphysis, 
towards a secondary centre, epiphysis, situated at each extremity. 
Large processes, as the trochanters, are provided with a distinct 
centre of development, which is named apophysis. 

The growth of bone in length takes place at the extremity of the 
diaphysis, and in bulk by fresh deposition on the surface; while 
the medullary canal is formed and increased by absorption from 
within. 

The period of ossification is different in different bones; the order 
of succession may be thus arranged :— 

During the fifth week, ossification commences in the clavicle, 
lower jaw, and upper jaw. 

During the sixth week, in the femur, humerus, tibia, radius, and 
ulna. 
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During the seventh and eighth weeks, in the fibula, frontal, occi- 
pital, sphenoid, ribs, parietal, temporal, nasal, vomer, palate, ver- 
tebree, first three pieces of sacrum, malar, metacarpus, metatarsus, 
third phalanges of the hands and feet, and ilium. 

During the third month, in the first and second phalanges of 
the hands and feet, lachrymal bone, and ischium. 

During the fifth month, in the mastoid portion of the temporal, 
ethmoid, inferior turbinated, sternum, os pubis, and last two pieces 
of sacrum. 

During the sixth month, in the body and odontoid process of the 
axis, and in the os calcis. 

During the seventh month, in the astragalus. 

During the tenth month, in the cuboid bone and os hyoides. 

During the first year, in the coracoid process of the scapula ; first 
piece of the coccyx, inferior turbinated bone, last piece of the ster- 
num, anterior arch of the atlas, os magnum, os unciforme, and ex- 
ternal cuneiform bone. 

During the third year, in the cuneiform of the carpus, internal 
cuneiform of the tarsus, and patella. 

During the fourth year, in the middle cuneiform and scaphoid of 
the tarsus. 

During the fifth year, in the trapezium and os semilunare. 

During the seventh year, in the second piece of the coccyx. 

During the eighth year, in the scaphoid of the carpus. 

During the ninth year, in the os trapezoides. 

During the twelfth year, in the os pisiforme and third piece of 
the coccyx. 

During the eighteenth year, in the fourth piece of the coccyx. 

The ossicula auditiis are the only bones completely ossified at 
birth; the vertebrz are not completed until the five-and-twentieth 

ear. 
The entire osseous framework of the body constitutes the skeleton, 
which in the adult man is composed of two hundred distinct bones. 
They may be thus arranged :— 


Cranium . ! i , ne 8G i 
Face ; : b ‘i : dt Skull. 
Vertebral column . ; . o4 
Sacrum and Coccyx ; ot ee 
Sternum andribs . f pace 
Upper extremities . ; . 64 
Lower extremities . ; 40160 
Patelle . A é : eer’ 
Oshyoides .. <2 ene 

200 


The skeleton is divisible into: 1. The vertebral column, or central 
axis. 2. The head and face, or superior development of the central 
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axis. 3. The hyoid arch. 4. The thoracic arch and upper ex- 
tremities. 5. The pelvic arch and lower extremities. 


VERTEBRAL COLUMN. 


The vertebral column is the first and only rudiment of internal 
skeleton in the lower Vertebrata, and constitutes the type of that 
great division of the animal kingdom. It is also the first developed 
portion of the skeleton in man, and the centre around which all the 
other parts are produced. In its earliest formation it is a simple 
cartilaginous cylinder, surrounding and protecting the primitive 
trace of the nervous system; but as it advances in growth and 
organization, it becomes divided into distinct pieces, which con- 
stitute vertebre.* 

The vertebrae admit of a division into true and false. The true 
vertebrae are twenty-four in number, and are classed, according to 
the three regions of the trunk which they occupy, into cervical, 
dorsal, and lumbar. The false vertebree consist of nine pieces 
united into two bones, the sacrum and coccyx. The arrangement 
of the vertebrae may be better comprehended by means of the 
accompanying table :— 


12 Dorsal, 


True vertebrae 7 Cervical, False vertebrae § 5 Sacrum, 
5 Lumbar. 9 4, Coccyx. 


Characters of a Vertebra.—A vertebra consists of a body, two 
laminzw, a spinous process, two transverse processes, and four arti- 
cular processes. The body is the solid part of the vertebra; and, by 
its articulation with adjoining vertebra, gives strength and sup- 
port tothe trunk. It is flattened above and below, convex in front, 
and slightly concave behind. Its anterior surface is constricted 
around the middle, and pierced by numerous small openings, which 
give passage to nutritious vessels. On its posterior surface is a 
single irregular opening, or several, for the exit of the venze basis 
vertebrae. 

The lamin commence upon the sides of the posterior part of the 
body of the vertebra by two pedicles ; they then expand ; and, arch- 
ing backwards, enclose a foramen, which serves for the protection 
of the spinal cord. The upper and lower border of the laminz are 
rough for the attachment of the ligamenta subflava. The con- 
cavities above and below the pedicles are the intervertebral notches. 
The spinous process stands backwards from the angle of union of the 
lamin. It is the succession of these projecting processes along the 
middle line of the back, that has given rise to the common designa- 
tion of the vertebral column, the spine. ‘The use of the spinous 
process is for the attachment of muscles. The transverse processes 
project one at each side from the laminzw of the vertebra; they also 


* See description of the vertebrate skeleton, page 10. 


Pe ae ae ae “ye 


CERVICAL VERTEBRA. 27 


are intended for the attachment of muscles. The articular processes, 


four in number, stand upwards and downwards from the laminz, to 


articulate with the vertebra above and below. 

Cervical Vertebre.—In a cervical 
vertebra the body is smaller than 
in the other regions; it is thicker 
before than behind, broad from side 
to side, concave on the upper sur- 
face, and convex below, so that, 
when articulated, the vertebre lock 
the one into the other. The lamine 
are narrow and long, and the in- 
cluded spinal foramen large and 
triangular. The superior inter- 
vertebral notches are slightly deeper 
than the inferior; the inferior being 
the broadest. The spinous process 
is short and bifid at the extremity, increasing in length from the 
fourth to the seventh. The transverse processes are also short 
and bifid, and deeply grooved along the upper surface for the 
cervical nerves. Piercing the base of the transverse process is 
the vertebral foramen,f which gives passage to the vertebral 
artery and vein, and vertebral plexus of nerves. The transverse 
processes in this region are formed by two small developments, 
which proceed, the one from the side of the body, the other from 
the pedicle of the lamina, and unite near their extremities to enclose 
the circular area of the vertebral foramen. The anterior of these 
developments is the rudiment of a cervical rib; the posterior, the 
analogue of the transverse processes in the dorsal region. The 
extremities of these developments are the anterior and posterior 
tubercle of the transverse process. The articular processes are 
oblique ; the superior looking upwards and backwards; the inferior, 
downwards and forwards. 

There are three peculiar vertebree in the cervical region :—The 
first, or atlas; the second, or axis; and the seventh, or vertebra 
prominens. 

The Atlas (named from supporting the head) is a simple ring of 
bone, without body, and composed of arches and processes. The 
anterior arch has a tubercle on its anterior surface, for the attach- 


Fig. 34.* 


* A central cervical vertebra, seen upon its upper surface. 1. The body, 
concave in the middle, and rising on each side into a sharp ridge. 2. The 
lamina. 3. The pedicle, rendered concave by the superior intervertebral notch. 
4. The bifid spinous process. 5. The bifid transverse process. The number 
is placed in the concavity between the anterior and posterior tubercle, between 
the two processes which correspond with the rudimentary rib and the true 
transverse process. 6. The vertebral foramen. 7. The superior articular pro- 
cess, looking backwards and upwards. 8. The inferior articular process. 

+ Sometimes, as in a vertebra now before me, a small additional opening 
exists by the side of the vertebral foramen, in which case it is traversed by a 
second vein. 
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ment of the longus colli muscle; and on its posterior aspect is a 
smooth surface, for articulation with the odontoid process of the axis. 

The posterior arch is longer and more slender than the anterior, 
and flattened from above downwards; at its middle is a rudimentary 
spinous process; and upon 
its upper surface, near the 
articular processes, a shallow 
groovet at each side, which 
represents a superior inter- 
vertebral notch, and supports 
the vertebral artery ( Hh 
before it perforates the dura 
mater) and the first cer- 
vical nerve. The interver- 
tebral notches are peculiar, 
from being situated behind 
the articular processes, instead of before them as in the other 
vertebrae. The transverse processes are remarkably large and 
long, and pierced by the foramen for the vertebral artery. The 
articular processes are situated on the most bulky and strongest 

art of the atlas. The superior are oval and concave, and look 
inwards, so as to form a kind of cup for the condyles of the occipital 
bone, and are adapted to the nodding movements of the head; the 
inferior are circular, and nearly horizontal, to permit of the rota- 
tory movements. Upon the inner face of the lateral mass which 
supports the articular processes, is a small tubercle at each side, to 
which the extremities of the transverse ligament are attached, a 
ligament which divides the ring of the atlas into two unequal 
segments; the smaller and anterior, for receiving the odontoid pro- 
cess of the axis; the larger and posterior, to give passage to the 
spinal cord and its membranes. 

The Awis (vertebra dentata) is so named from having a process, 
shaped like a tooth, upon which the head turns on a pivot. The 
body is of large size, and supports a strong process, the odontoid, 
which rises perpendicularly from its upper surface. The odontoid 
process presents two articulating surfaces: one on its anterior face, 
to articulate with the anterior arch of the atlas; the other on its 
posterior face, for the transverse ligament; the latter surface con- 
stricts the base of the process, which has given rise to the term 
neck applied to this part. Upon each side of its apex is a rough 


* The upper surface of the atlas. 1. The anterior tubercle projecting from 
the anterior arch. 2. The articular surface for the odontoid process on the 
posterior surface of the anterior arch. 3. The posterior arch, with its rudi- 
mentary spinous process. 4. ‘The intervertebral notch. 5. The transverse 
process. 6. The vertebralforamen. 7. Superiorarticular surface. 8, Tubercle 
for the attachment of the transverse ligament. The tubercle referred to is 
just above the head of the figure; the convexity below it is the margin of the 
inferior articulating process. 

+ This groove is sometimes converted into a foramen. 
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depression, for the attachment of the alar ligaments; and running 
down from its base, on the anterior surface of the body of the 
vertebra, a vertical ridge, with a depression at each side for the 
attachment of the longus colli muscle. 

The lamine are large and strong, and Fig. 36.* 

unite posteriorly to form a long and 
bifid spinous process, which is concave 
beneath. The transverse processes are 
rudimentary, not bifid, and project only 
so far as to enclose the vertebral fora- 
men, which is directed obliquely out- 
wards instead of perpendicularly as in the 
othervertebree. The swperior articulating 
processes are situated on the body of the 
vertebra, at each side of the odontoid process. They are circular 
and nearly horizontal, having a slight inclination outwards. The 
inferior articulating processes look downwards and forwards, as do 
the same processes in the other cervical vertebre. The superior 
intervertebral notch is remarkably shallow, and lies behind the 
articular process as in the atlas. The lower surface of the body is 
convex, and is received into the concavity upon the upper surface 
of the third vertebra. 

The Vertebra prominens, or seventh cervical, approaches in cha- 
racter the upper dorsal vertebrae. It has received its designation 
from having a very long spinous process, which is single and termi- 
nated by a tubercle, and forms a projection on the back part of the 
neck; to the extremity of this process the ligamentum nuche is 
attached. The transverse processes are but slightly grooved along 
the upper surface, have each a small foramen for the transmission 
of the vertebral vein, and present only a rudimentary bifurcation 
at their extremity. Sometimes the anterior tubercle represents a 
small but distinct rib. 

Dorsal Vertebree.—The body of a dorsal vertebra is as long from 
before backwards as from side to side, particularly in the middle of 
the dorsal region; it is thicker behind than before, and marked on 
each side by two half articulating surfaces for the heads of two ribs. 
The pedicles are strong, and the lamine broad and thick; the spinal 
foramen small and round, and the inferior intervertebral notch of 
large size, the superior can scarcely be said to exist. The spinous 
process is long, prismoid, directed very obliquely downwards, and 
terminated by a tubercle. The transverse processes are large and 


* A lateral view of the axis. 1. The body; the number is placed on the 
depression which gives attachment to the longus colli. 2. The odontoid pro- 
cess. 3. The smooth facet on the anterior surface of the odontoid process 
which articulates with the anterior arch of the atlas; the facet for the trans- 
verse ligament is beneath No. 2, where the constriction called the neck of the 
odontoid process is seen; the bulk of the process between 2, 3, would repre- 
sent its head. 4. The lamina. 5. The spinous process. 6. I'he transverse 
process, pierced obliquely by the vertebral foramen, 7. The superior articular 
surface. 8. The inferior articular process. 
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strong, and directed obliquely backwards. Upon the anterior and © 


superior aspect of their summits is a small facet for the articulation 
of the tubercle of a rib. The arti- 
cular processes are vertical, the supe- 
rior facing directly backwards, the in- 
ferior directly forwards. 

The peculiar vertebree in the dorsal 
region are, the first, ninth, tenth, 
eleventh, and twelfth. The first dorsal 
vertebra approaches very closely in 
character the last cervical. The bea 
is broad from side to side, and concave 
above. ‘The superior articular pro- 
cesses are oblique, and the spinous 
process horizontal. It has an entire 
articular surface for the first rib, and 
a half surface for the second. The 
ninth dorsal vertebra has only one half articular surface at each 
side. The tenth has a single entire articular surface at each side. 
The eleventh and twelfth have each a single entire articular surface 
at each side; they approach in character the lumbar vertebra; 
their transverse processes are very short, trifid at their summit, and 
have no articulation with the corresponding ribs. The transverse 
processes of the twelfth dorsal vertebra are rudimentary, and its 
inferior articular processes look outwards. 

Lumbar Vertebree.—These are the largest pieces of the vertebral 

, column. The body is broad and 

2M). td large, and thicker before than 

| behind. The pedicles very 

Vere > strong: the lamine short, thick, 

and broad; the inferior inter- 
vertebral notches very large, and 
the spinal foramen large and 
oval. The spinous process is 
thick and broad. The transverse 
processes (costiform processes) 
are slender, pointed, and directed 
very slightly backwards. The superior articular processes are 
concave, and look backwards and inwards; the inferior convex, 


Fig. 37.* 


* Lateral view of a dorsal vertebra. 1. The body. 2,2. Articular facets 
for the heads of ribs. 8. The pedicle, 4, The superior intervertebral notch. 
5. The inferior intervertebral notch. 6. The spinous process. 7. The extre- 
mity of the transverse process, marked by an articular surface for the tubercle 
of a rib. 8. The two superior articular processes looking backwards. 9. The 
two inferior articular processes looking forwards. 

t Lateral view of a lumbar vertebra. 1. The body. 2. The pedicle, 8. The 
superior intervertebral notch. 4. The inferior intervertebral notch. 5. The 
spinous process. 6. The transverse process. 7%. The superior articular pro- 
cesses. 8. The inferior articular processes. 9. The posterior tramsverse 
process. 


~~ 
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looks forwards and outwards. Projecting backwards and up- 
wards from the superior articular process is a short and flattened 
tubercle or posterior transverse process, and in a strongly marked 
vertebra there is not untrequently at the base of this a smaller 
tubercle which has a direction downwards. The last lumbar ver- 
tebra differs from the rest in having the body very much bevelled 
posteriorly, so as to be thick in front and thin behind, and the trans- 
verse process thick and large. 

General Considerations.— Viewed as a whole, the vertebral column 
represents two pyramids applied base to base, the superior being 
formed by all the vertebrze from the second cervical to the last 
lumbar, the inferior by the sacrum and coccyx. Examined more 
attentively, it will be seen to be composed of four irregular pyra- 
mids, applied to each other by their smaller extremities and by 
their bases. The smaller extremity of the uppermost pyramid is 
formed by the axis, or second cervical vertebra; and its base, by the 
first dorsal. The second pyramid is inverted; having its base at 
the first dorsal, and the smaller end at the fourth. The third 
pyramid commences at the fourth dorsal, and gradually enlarges to 
the fifth lumbar. The fourth pyramid is formed by the sacrum 
and coccyx. 

The bodies of the vertebree are broad in the cervical region; nar- 
rowed almost to an angle in the middle of the dorsal, and again 
broad in the lumbar region. ‘The arches are broad and imbricated 
in the cervical and dorsal regions, the inferior border of each over- 
lapping the superior of the next; in the lumbar region an interval 
is left between them. A considerable interval exists between the 
cranium and atlas, and another between the last lumbar vertebra 
and sacrum. 

The spinous processes are horizontal in the cervical, and become 
gradually oblique in the upper part of the dorsal region. In the 
middle of the dorsal region they are nearly vertical, and imbricated, 
and towards its lower part assume the direction of the lumbar spines, 
which are quite horizontal. The transverse processes developed in 
their most rudimentary form in the axis, gradually increase in 
length to the first dorsal vertebra. In the dorsal region they pro- 
ject obliquely backwards, and diminish suddenly in length in the 
eleventh and twelfth vertebree, where they are very small. In the 
lumbar region they increase in length to the middle vertebra, and 
again subside to the last. 

The transverse processes consist essentially of two parts, the 
anterior of which in the dorsal region is the rib, while the posterior 
retains the name of transverse process. In the cervical region these 
two elements are quite apparent, both by their different points of 
attachment to the vertebra, and by the vertebral foramen which 
divides them at their base. In the lumbar region the so-called 
transverse processes are in reality lumbar ribs, while the transverse 

rocesses will be found behind them in a rudimentary state, deve- 
fied like the true transverse processes in the cervical region, from 
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the superior articular processes. When the anterior and posterior 
transverse processes are examined in relation with each other, they 
will be observed to converge; if they were prolonged they would 
unite as in the cervical region and enclose a foramen, or they would 
rest in contact as in the dorsal region, or become consolidated as in 
the formation of the sacrum. Moreover, the posterior transverse 
processes are directed upwards, and if they were prolonged, they 
would come into contact with a small tubercle which is found at 
the base of the posterior transverse process (in strongly marked 
vertebrae) in the vertebra above. This junction would form a pos- 
terior intervertebral foramen, as actually occurs in the sacrum. In 
brief, the lumbar vertebree exhibit those transitional changes which 
are calculated, by an easy gradation, to convert separate vertebrae 
into a solid bone. The transverse processes of the eleventh and 
twelfth dorsal vertebrae are interesting in a transcendental point of 
view, as exhibiting a tendency, which exists obscurely in all the 
rest, to trifurcate. Now, supposing these three branches to be 
lengthened in order to fulfil their purposes, the anterior would con- 
stitute the articulation or union with a rib, while the superior and 
inferior would join similar branches in the vertebra above and below, 
and form a posterior invertebral foramen. 

The intervertebral foramina formed by the juxtaposition of the 
intervertebral notches are smallest in the cervical region, and gra- 
dually increase to the last lumbar. On either side of the spinous 
processes, and extending the whole length of the column, is the 
vertebral groove, which is shallow and broad in the cervical, and 
deeper and narrower in the dorsal and lumbar regions. It lodges 
the principal muscles of the back. 

Viewed from the side, the vertebral column presents several 
curves, the principal of which is situated in the dorsal region, the 
concavity looking forwards. In the cervical and lumbar regions the 
column is convex in front; and in the pelvis an anterior concave 
curve is formed by the sacrum and coccyx. Besides the antero- 
posterior curves, a slight lateral curve exists in the dorsal region, 
having its convexity towards the right side. 

Development.—The vertebrae are developed by three primary and 
five secondary centres or epiphyses. The primary centres are, one 
for each lamella, and one for the body; the epiphyses, one for the 
apex of the spinous process, one for that of each transverse process, 
one for the upper and one for the under surface of the body. Ex- 
ceptions to this mode of development are met with in the atlas, 
axis, vertebra prominens, and lumbar vertebrae. The atlas has four 
centres: one for each lateral mass, one (sometimes two) for the an- 
terior arch, and one for the centre of the posterior arch. The awxis 
has five: one (sometimes two) for the body, two for the odontoid 
process, appearing side by side in its base, and one for each lamella. 
The vertebra prominens has two additional centres for the anterior 
or costal segments of the transverse processes, and the lumbar ver- 
tebree two for the posterior segments of the transverse processes. 
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The primary centres of the vertebra make their appearance 
during the seventh or eighth week of embryonic existence, the 
lamella being somewhat in advance of the body. From the lamella 
are produced the spinous, transverse, and articular processes, and 
the sides of the body; they unite, to complete the arch, one year 
after birth, and with the body during the fifth year. The epiphyses 
for the extremities of the spinous and transverse processes make 
their appearance at fifteen or sixteen, and become united between 
twenty and twenty-five. The epiphyses of the body are somewhat 
later in appearance, and are consolidated between the periods of 
twenty-five and thirty years of age. 

The ossific centres, for the lateral masses, of the atlas, appear at 
the same time as those of the other vertebre ; they unite posteriorly 
at the end of the second year, by the intervention of the centre for 
the posterior arch. The one or two centres of the anterior arch 
appear during the first year, and become consolidated with the 
lateral pieces during the fifth or sixth year. The aais develops its 
lateral pieces at the same time as the other vertebre; they join 
posteriorly soon after birth, and with the body during the fourth 
or fifth year. The centres for the body and odontoid process appear 
during the sixth month, and are consolidated during the third year. 
The body of the axis is more largely developed at birth than that 
of the other vertebra. The costal segments of the vertebra promi- 
nens appee~ during the second month, and become united to the 
body at the fifth or sixth year; they sometimes remain perma- 
nently separate, and constitute cervical ribs. ‘The transverse pro- 
cess of the first lumbar vertebra has sometimes a distinct centre, 
which may remain permanently separate, in that case forming a 
lumbar rib. 

The ossification of the arches of the vertebra commences from 
above, and proceeds gradually downwards; hence arrest of develop- 
ment gives rise to spina bifida, generally in the loins. Ossification 
of the bodies, on the contrary, commences at the centre, and 
saat from that point towards the extremities of the column; 

ence imperfection of the bodies occurs either in the upper or lower 
vertebrae. 

Attachment of Muscles.—To the atlas are attached nine pairs of 
muscles; the longus colli, rectus anticus minor, rectus lateralis, 
rectus posticus minor, obliquus superior and inferior, splenius colli, 
levator anguli scapula, and first intertransversales. 

To the aw#is are attached eleven pairs—viz., longus colli, inter- 
transversales, obliquus inferior, rectus posticus major, interspinales, 
semi-spinalis colli, multifidus spine, levator anguli scapule, splenius 
colli, transversalis cervicis, and scalenus medius. * 

To the remaining vertebre collectively, thirty-one pairs and one 
single muscle—viz., posteriorly, trapezius, latissimus dorsi, levator 
anguli scapule, rhomboideus minor and major, serratus posticus 
superior and inferior, splenius, sacro-lumbalis, longissimus dorsi, 
spinalis dorsi, cervicalis ascendens, transversalis cervicis, trachelo- 
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mastoideus, complexus, semispinalis dorsi and colli, multifidus 
spine, interspinales, intertransversales, levatores costarum: ante- 
riorly, rectus anticus major, longus colli, scalenus anticus, medius, 
and posticus, psoas magnus, psoas parvus, quadratus lumborum, 
diaphragm, obliquus internus and transversalis. 

The Sacrum is a triangular bone, situated at the lower extremity 
of the vertebral column, and formed by the consolidation of five 

false vertebrae. It is divisible into an 
Fig. 39.* anterior and posterior surface, two 
4 lateral and a superior border, and an 
inferior extremity. 

The anterior surface is concave, and 
marked by four transverse lines, which 
indicate its original constitution of five 
separative pieces. At the extremities 
of these lines, on each side, are the 
four anterior sacral foramina, which 
diminish in size from above down- 
wards, and transmit the anterior sacral 
nerves. The projection of the superior 
piece is the sacro-vertebral angle or 
promontory. ‘ 

The posterior surface is narrower 
than the anterior, and convex. On 
the middle line is a rough crest formed by the rudiments of four 
spinous processes, the fifth remaining undeveloped and exposin 
the lower termination of the sacral canal. Immediately extern 
to and parallel with the median crest, is a range of five small 
tubercles which represent the articular processes of the true ver- 
tebree; beyond these is a shallow groove in which the four pos- - 
terior sacral foramina open, and farther outwards, a range of five 
tubercles corresponding with the posterior transverse processes of 
the lumbar vertebrae. he lowest pair of articular tubercles bound 
on each side the termination of the sacral canal, and send each a 
process downwards to articulate with the coccyx. The two descend- 
ing processes are the sacral cornwa. The posterior sacral foramina 
are smaller than the anterior, and transmit the posterior sacral 
nerves. Of the posterior transverse tubercles the first corresponds 
with the angle of the superior border of the bone: the second is 
small, and enters into the formation of the sacro-iliac articulation ; 
the third is large, and gives attachment to the oblique sacro- 


* The sacrum seen upon its anterior surface. 1,1. Transverse lines mark- 
ing the original constitution of the bone of four pieces. 2, 2. Anterior sacral 
foramina, 3. Promontory of the sacrum. 4, Ear-shaped surface to articulate 
with the ilium. 5. The sharp edge to which the sacro-ischiatic ligaments are 
attached, 6. The vertebral articular surface. 7. The broad triangular surface 
which supports the psoas muscle and lumbo-sacral nerve. 8. Articular pro- 
cess of the right side. 9. Inferior extremity, or apex of the sacrum. 10. One 
of the sacral cornua, 11. The notch which is converted into a foramen by the 


coccyx, 
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iliac ligament; the fourth and fifth are smaller, and serve for the 
attachment of the sacro-ischiatic ligaments. 

The lateral border of the sacrum presents superiorly a broad and 
ear-shaped (auricular) surface to ar- 
ticulate with the ilium; and infe- 
riorly a sharp edge, to which the 
greater and lesser sacro-ischiatic liga- 
ments are attached. 

On the superior border, in the mid- 
dle line, is an oval articular surface, 
corresponding with the under part of 
the body of the last lumbar vertebra ; 
and on each side a broad triangular 
surface, which supports the lumbo- 
sacral nerve and psoas magnus 
muscle. Immediately behind the ver- 
tebral articular surface is the trian- 
gular entrance of the sacral canal; 
and, on each side of this opening, an 
articular process, which looks back- 
wards and inwards, like the superior 
articular processes of the lumbar vertebra. In front of each 
articular process is an intervertebral notch. 

The inferior extremity of the bone presents a small oval surface 
which articulates with the coccyx; and on each side, a notch, which, 
with a corresponding notch in the upper’ border of the coccyx, forms 
the foramen for the transmission of the fifth sacral nerve. 

_ The sacrum presents some variety in respect of curvature, and of 
the number of pieces which enter into its structure. The curve is 
often very slight, and situated only near the lower part of the bone ; 
while in other subjects: it is considerable, and occurs at the middle 
of the sacrum. The sexual differences in the sacrum relate to its 
greater breadth, and the greater angle which it forms with the rest 
of the vertebral column in the female, rather than to any peculiarity 
in shape. It is sometimes composed of six pieces, more rarely of 
four, and, occasionally,.the first and second pieces remain perma- 
nently separate. 

Development.—By twenty-one points of ossification ; five for each 
of the first three pieces—viz., one for the body, one for each lateral 
portion, and one for each lamina; and three for each of the last 


Fig. 40.* 


* Posterior view of the sacrum. 1, 1. The four rtdimentary spinous pro- 
’ cesses. 2,2. The sacral canal. 3, 3. Rudimentary articular processes. ‘The 
lowest of these processes, with the corresponding process of the opposite side, 
4, are the sacral cornua.. 5,5. The four posterior sacral foramina. 6, 6. Pos- 
terior transverse tubercles. 7. The auricular surface. 8. Sharp edge for the 
attachment of the sacro-ischiatic ligaments. 9. Surface for articulation with 
the body of the last lumbar vertebra. 10,10. Articulating facets of the arti- 
cular processes. 11. Apex of the sacrum by which it articulates with the 
coceyx. 12. Rough: surface for the attachment. of the posterior sacro-iliac 
ligaments. 
D 2 
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two—namely, one for the body and one for each lateral portion. In 
the progress of growth, and after puberty, fourteen epiphysal 
centres are added—namely, two for the surfaces of each body, one 
for each auricular surface, and one for the thin edge of each lateral 
border. Ossification begins in the bodies of the sacral pieces some- 
what later than in those of the true vertebrae: the first three 
appearing during the eighth and ninth week, and the last two at 
about the middle of intra-uterine existence. Ossification of the 
lamella takes place during the interval between the sixth and ninth 
month. The epiphyses for the upper and under surface of the 
bodies are developed during the interval between the fifteenth and 
eighteenth year; and for the auricular and marginal piece, after 
twenty. The two lower vertebral pieces, although the last to 
appear, are the first to be completed (between the fourth and fifth 
year), and unite by their bodies. The union of the bodies takes 
place from below upwards, and finishes, between the twenty-fifth 
and thirtieth year, with the first two pieces. ; 

_ Articulation.— With four bones; the last lumbar vertebra, ossa 
innominata, and coccyx. 

Attachment of Muscles—To seven pairs; in front, pyriformis; 
on the side, coceygeus; and behind, gluteus maximus, latissimus 
dorsi, longissimus dorsi, sacro-lumbalis, and multifidus spine. : 

The Coccyx (kéxxvé, cuckoo, resembling a cuckoo’s beak) is com- 
posed of four small pieces, which form the caudal termination of 

as the vertebral column. The superior piece is 
aa broad, and expands laterally into two trans- 
verse processes; it is surmounted by an oval 
articular surface and two cornua, the former 
to articulate with the apex of the sacrum, the 
latter with the sacral cornua. The lateral 
wings sometimes become connected with the 
sacrum, and convert the notches for the fifth 
pair of sacral nerves into foramina. The re- 
maining three pieces diminish in size from 
above downwards. 

Development.—By four centres, one for each 
‘piece. Ossification commences in the first 
piece soon after birth; in the second, between five and ten years ; 
in the third, between ten and fifteen; and in the fourth, between 
fifteen and twenty. The pieces unite at an earlier period than the 
bodies of the sacrum, the first two pieces first, then the third and 
fourth, and lastly the second and third. Between forty and sixty - 
years, the coceyx becomes consolidated with the sacrum; this event 
taking place later in the female than in the male. 

Articulations.—With the sacrum. 

* Front view of the coccyx. 1, 2, 3,4. The four pieces of the bone. 5, 5. 


The transverse processes of the first piece. 6. Articular surface for the ex- 
tremity of the sacrum, 7,7. The cornua which articulate with the sacral 


cornua,. 
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' Attachment of Muscles.—To three pairs, and one single muscle ; 
gluteus maximus, coccygeus, posterior fibres of the levator ani, and 
sphincter ani. 


OF THE SKULL. 


The skull is divisible into two parts, the cranium and the face ; 
the former being adapted, by its form, structure, and strength to 
contain and protect the brain; the latter, the chief organs of sense. 

The Cranium is composed of eight separate bones—viz., the 


Occipital, Two temporal, 
Two parietal, Sphenoid, 
Frontal, Ethmoid. 


Occrrirat Bonn.—This bone is situated at the posterior part and 
base of the cranium. It is 


trapezoid in figure, and divi- Fig. 42.* 
sible into two surfaces, four a. 
borders, and four angles. iia 


Huternal Surface.—Cross- 
ing the middle of the bone 
transversely, from one lateral 
angle to the other, is a pro- 
minent ridge, the superior 
curved line. In the middle ; 
of the ridge is a projection 
ealled the eaternal occipital 
protuberance, for the attach- 
ment of the Ligamentum nu- 
che ; and descending from it 
-@ small vertical ridge, the 
spine or crest. Above and be- 
low the superior curved line 
the surface is rough, for the 
attachment of muscles. About 
three-quarters of an inch below the superior curved line is another 
transverse ridge, the inferior cwrved line, and beneath the latter the 
foramen magnum. On each side of the foramen magnum, nesrer 
its anterior than its posterior segment, and encroaching somewhat 
upon the opening, is an oblong articular surface, the condyle, for 
articulation with the atlas. The condyles approach towards each 
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yn uni, 
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* External surface of the occipital bone. 1. Superior curved line. 2. Ex- 
ternal occipital protuberance. 3. Spine. 4. Inferior curvedline. 5. Foramen 
magoum. 6. Condyle of the right side. 7. Posterior condyloid fossa, in which 
the posterior condy!oid foramen is found. 8. Anterior condyloid foramen, con- 
cealed by the margin of the condyle. 9. Transverse process; this process on 
the internal surface of the bone forms the jugular eminence. 10. The notch in 
front of the jugular eminence, forming part of the jugular foramen. 11, Basilar 
process. 12, Rough projections into which the odontoid ligaments are inserted. 
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other anteriorly, their articular surfaces looking downwards and 
outwards. Directly behind each condyle is an irregular fossa, and, 
sometimes, a small opening, the posterior condyloid foramen, for 
the transmission of 4 vein to the lateral sinus. In front of the 
condyle is the anterior condyloid foramen, for the hypoglossal 
nerve; on the outer side of each condyle, a projecting ridge, the 
transverse process, excavated in front by a notch which forms part 
of the jugular foramen; and directly behind the ridge, and forming 
its posterior boundary, a prominent process, the jugular tubercle. 
In front of the foramen magnum is a thick square mass, the basilar 
process, and in its centre a small tubercle, the pharyngeal tubercle 
or spine, for the attachment of the tendinous raphé and superior 
constrictor muscle of the pharynx. 

Internal Surface—On the internal surface is a crucial ridge, 
which divides the bone into four fossee ; the two superior or cerebral 
fossze lodging the posterior lobes of the cerebrum ; the two inferior 
or cerebellar, the lateral lobes of the cerebellum. The superior 
arm of the crucial ridge is grooved for the superior longitudinal 
sinus, and gives attachment to the falx cerebri; the inferior arm is 
sharp and prominent for the attachment of the falx cerebelli, and 
slightly grooved for the two occipital sinuses. The transverse 
ridge gives attachment to the tentorium cerebelli, and is deeply 
grooved for the lateral sinuses. At the point of meeting of the four 
arms is a projection, the internal occipital protuberance, which 
corresponds with the similar process situated on the external surface 
of the bone. The convergence of the four grooves forms a slightly 
depressed fossa, upon which rests the torcular Herophili. In the 
centre of the basilar portion of the bone is the foramen magnum, 
oblong in form, and larger behind than before, transmitting the 
spinal cord and its membranes, the spinal accessory nerves, and 
vertebral arteries, and having its anterior constricted portion occu- 
pied by the tip of the odontoid process of the axis. Upon the lateral 
margins of the foramen magnum are two rough eminences, which 
give attachment to the odontoid ligaments, and immediately above 
these, the openings of the anterior condyloid foramina. In front 
of the foramen magnum is the basilar process, grooved on its sur- 
face for supporting the medulla oblongata, and along each lateral 
border for the inferior petrosal sinus. On each side of the foramen — 
magnum is a groove, for the termination of the lateral sinus; a 
smooth surface, which forms part of the jugular fossa; and a pro- 
jecting process, which divides the two, and is called the jugular 
eminence. Into the jugular fossa will be seen opening the posterior 
condyloid foramen. 

The superior borders are strongly serrated, and assist in forming 
the lambdoidal suture; the inferior are rough, not serrated, an 
articulate with the mastoid portion of the temporal bones by means 
of the additamentum suture lambdoidalis. The jugular eminence 
and side of the basilar process articulate with the petrous portion 
of the temporal bone, and the intervening space, which is irregu- 
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larly notched, forms the posterior boundary of the jugular foramen, 
or foramen lacerum posterius. 

The angles of the occipital bone are, the superior, inferior, and 
two lateral. The superior 
angle is received into the in- 
terval formed by the union of 
the posterior and superior 
angles of the parietal bones, 
and corresponds with that 
portion of the foetal head 
which is called the posterior 
fontanelle. The inferior angle 
is the articular extremity of 
the basilar process. ‘The 
lateral angles, at each side, 

roject into the interval 
formed by the articulation of 
the posterior and inferior 
angle of the parietal with the 
mastoid portion of the tem- 
poral bone. 

Development. — By seven 
centres; four for the four 
parts of the expanded por- 
tion divided by the crucial 
ridge, one for each condyle, and one for the basilar process. Ossi- 
fication commences in the expanded portion of the bone at a 
period anterior to the vertebra ; at birth the bone consists of four 
distinct pieces; which are united at about the fifth or sixth year. 
After twenty the basilar process unites with the body of the 
sphenoid. ‘The part above the occipital protuberances is developed 
from membrane, the rest from cartilage. 

Articulations —With six bones; two parietal, two temporal, 
sphenoid, and atlas. 

Attachment of Muscles.—To twelve pairs; to the rough surface 
above the superior cwrved line, the occipito-frontalis ; to the superior 
curved line, the trapezius and sterno-mastoid; to the rough space 
between the cwrved lines, complexus, and splenius capitis; to the 
space between the inferior curved line and the foramen magnum, the 
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* Internal surface of the occipital bone. 1. Left cerebral fossa, 2. Left 
cerebellar fossa. 3. Groove for the posterior part of the superior longitudinal 
sinus. 4. Spine for the falx cerebelli, and groove for the occipital sinuses. 
5. Groove for the left lateral sinus. 6. Internal occipital protuberance, the 
groove on which lodges the torcular Herophili. 7. Foramen magnum. 8. 
Basilar process, grooved for the medulla oblongata. 9. Termination of the 
groove for the lateral sinus, bounded externally by the jugular eminence. 10. 
Jugular fossa ; this fossa is completed by the petrous portion of the temporal 
bone. 11. Superior border. 12. Inferior border. 13, Border which articu- 
lates with the petrous portion of the temporal bone, grooved by the inferior 
petrosal sinus, 14, Anterior condyloid foramen. fi 


* 


40 PARIETAL BONE. 


rectus posticus major and minor, and obliquus superior; to the 
transverse process, the rectus lateralis; and to the basilar process, 
— rectus anticus major and minor, and superior constrictor of the 
arynx. 
r ParietaL Bone.—The parietal bone (paries, a wall), is situated at 
the side and vertex of the 
Fig. 44.* skull; it is quadrilateral 
in form, and divisible into 
an external and internal 
oe Te es four pie and 
fe WH ie our angles. The superior 
aN bo, border is straight, ay ar- 
ticulate with its fellow of 
the opposite side. The 
inferior border is arched 
and thin, to articulate 
with the temporal bone. 
The anterior border is con- 
cave, and the posterior 
somewhat convex. 

External Surface. — 
Crossing the bone in a 
longitudinal direction from 
the anterior to the posterior border, is an arched line, the tem- 
poral ridge, to which the temporal fascia is attached. In the 
middle of this line, and nearly in the centre of the bone, is the pro-. 
jection called the parietal eminence, which marks the centre of 
ossification. Above the temporal ridge the surface is rough, and 
covered by the aponeurosis of the occipito-frontalis; below the rid 
the bone is smooth, for the attachment of the fleshy fibres of the 
temporal muscle. Near the superior border of the bone, and at 
about one-third from its posterior extremity, is the parietal fora- 
men, which transmits a vein to the superior longitudinal sinus. 
This foramen is often absent. 

Internal Surface.—The internal table is smooth; it is marked by 
numerous furrows, which lodge the ramifications of the arteria 
meningea media, and by digital fossee which correspond with the 
eonvolutions of the brain. Along the upper border is part of a 
shallow groove, completed by the opposite parietal bone, which 
serves to contain the superior longitudinal sinus. Near this groove, 
some slight pits, which lodge the glandule Pacchioni, are also 
observable. 

The anterior inferior angle is thin and lengthened, and articu- 
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* External surface of the left parietal bone. 1, Superior or sagittal border, 
2. Inferior or squamous border. 3. Anterior or coronal border. 4. Posterior 
or lambdoidal border. 5, Temporal ridge; the oe is situated immediately 
in front of the parietal eminence. 6. The parietal foramen, unusually large in 
the bone from which this figure was drawn. 7. Anterior inferior angle. 8. 
Posterior inferior angle. 
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lates with the greater wing of the sphenoid bone. Its inner surface 
is deeply grooved for the trunk of the arteria meningea media; the 
groove being frequently con- 
verted into a closed canal. 
The posterior inferior angle 
is thick, and presents a 
broad and shallow groove for 
the lateral sinus. 

Development.—By a single 
centre. Ossification com- ¥ 
mences in the parietal emi- 3 
nence at the same time as 
in the bodies of the vertebree 
(seventh or eighth week). 
The whole of this bone is de- 
veloped from membrane. 

Articulations —With five 
bones; with the opposite 
parietal, occipital, frontal, 
temporal, and sphenoid. 

Attachment of Muscles.— 
To one only, the temporal. The aponeurosis of the occipito-frontalis 
glides over its upper surface. 

Froxtat Bonz.—The frontal bone bears some resemblance in 
form to the under valve of a scallop-shell. It is situated at the 
anterior part of the cranium, forming the forehead, and assisting 
in the construction of the roof of the orbits and nose. Hence it is 
‘divisible into a superior or frontal portion, and an inferior or orbito- 
nasal portion. Hach of these portions presents for examination an 
external and internal surface, borders, and processes. 

Heuternal Surface-—At about the middle of each lateral half of 
the frontal portion is a projection, the frontal eminence. Below 
these points are the swperciliary ridges, large towards their inner 
termination, where they become continuous with the nasal tubero- 
sity, and becoming gradually smaller as they arch outwards: they 
support the eyebrows. Beneath the superciliary ridges are the 
sharp and prominent arches which form the upper margin of the 
orbits, the supraorbital ridges. Externally the supraorbital ridge 
terminates in the ewternal angular process, internally in the internal 
angular process ; at the inner third of this ridge is a notch, some- 
times converted into a foramen, the supraorbital notch, which gives 
passage to the supraorbital artery, veins, and nerve. Between the 


Fig. 45.* 


it 
iin 


* Internal surface of the left parietal bone. 1. Superior, or sagittal border. 
2. Inferior, or squamous border, 3. Anterior, or coronal border. 4, Posterior, 
or lambdoidal border. 5. Part of the groove for the superior longitudinal sinus, 
6. Internal termination of the parietal foramen. 7. Anterior inferior angle of 
the bone, on which is seen the groove for the trunk of the arteria meningea 
media. 8. Posterior inferior angle, on which is seen a portion of the groove 
for the lateral sinus. 
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two superciliary ridges is a rough projection, the nasal tuberosity ; 
this portion of the bone denotes by its prominence the situation of 
the frontal sinuses. Extending upwards and backwards from the 
external angular process is a sharp ridge, the commencement of the 
temporal ridge, and beneath the ridge, a depressed surface, forming 
part of the temporal fossa. ; j 
The orbito-nasal portion of the bone consists of two thin pro- 
cesses, the orbital plates, which form the roof of the orbits, and an 
intervening notch which lodges the ethmoid bone, and is called the 
ethmoidal fissure. 'The edges of the ethmoidal fissure are hollowed 
into cavities, which, by their union with the ethmoid bone, com- 
plete the ethmoidal cells. Crossing these edges transversely, are 
: two small grooves, which 
shee are converted into canals 
ati by articulation with the 
- ethmoid: these are the 
anterior and posterior eth- 
moidal canals; they open 
on the inner wall of the 
orbit,—the anterior trans- 
mitting the anterior eth- 
moidalartery and vein, and 
nasal nerve, the eas: 
giving passage to the pos- 
ees cthmasulied ef 
Attheanterior termination 
of these edges are the irre- 
gular openings which lead 
into the frontal sinuses ; 
and between the two in- 
ternal angular processes 
is a rough excavation 
which receives the nasal bones, and a projecting process, the nasal 
spine. On each orbital plate, permis! beneath the external an- 
gular process, is a shallow depression which lodges the lachrymal 
gland; and beneath the internal angular process a small pit, some- 
times a tubercle, to which the cartilaginous pulley of the superior 
oblique muscle of the eye is attached. 
Internal Surface—Along the middle line of this surface is a 
grooved ridge, the edges of the ridge giving attachment to the falx 
cerebri, the groove lodging the superior longitudinal sinus. At the 


* External surface of the frontal bone. 1. Situation of the frontal eminence 
of the right side, 2, Superciliary ridge. 3. Supraorbital ridge. 4. External 
angular process. 5. Internal angular process. 6, Supraorbital notch, for the 
transmission of the supraorbital nerve and artery ; in the figure it is partly con- 
verted into a foramen ‘s a spiculum of bone. 7. Nasal tuberosity; the swell- 
ing around this point denotes the situation of the frontal sinuses. 8. Temporal 
ridge, commencing from the external angular process (4). 9. Part of the 
temporal fossa. 10. Nasal spine. 
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commencement of the ridge is an opening, sometimes completed by 
the ethmoid bone, the foramen cecum. This opening lodges a 
process of the dura mater, and occasionally gives passage to a small 
vein which communicates with the nasal veins. On each side of 
the vertical ridge are some slight depressions which lodge the glan- 
dulz Pacchioni, and on the orbital plates a number of irregular 
pits called digital fosse, which correspond with the convolutions of 
the anterior lobes of the cerebrum. 

The superior border is thick and strongly serrated, bevelled at 
the expense of the internal table in the middle, where it rests on 
the junction of the two 
parietal, and at the ex- 
pense of the external table 
on each side where it re- 
ceives the lateral pressure 
of those bones. ‘he infe- 
rior border is thin, irre- 
gular, and squamous, and 
articulates with the sphe- 
noid bone. 

Development.—By two 
centres, one for each late- 
ral half. Ossification be- 
gins in the orbital arches, 
somewhat before the ver- 
tebrae. The two pieces are 
separate at birth, and 
unite by suture during 
the first year, the suture 
sometimes remaining per- 
manent through life, fron- 
tal suture. The frontal sinuses make their appearance during the 
first year, and increase in size until old age. This bone is entirely 
developed in membrane. f 

Articulations.—With twelve bones: two parietal, sphenoid, eth- 
cr two nasal, two superior maxillary, two lachrymal, and two 
malar. 


* Internal surface of the frontal bone ; the bone is raised to show the orbito- 
nasal portion. 1. Grooved ridge for the lodgment of the superior longitudinal 
sinus and attachment of the falix. 2. Foramen cecum. 3. Superior or coronal 
border of the bone ; the figure is situated near that part which is bevelled at 
the expense of the internal table. 4. Inferior border of the bone. 5. Orbital 
plate of the left side. 6. Cellular border of the ethmoidal fissure. The foramen 
cecum (2)is seen through the ethmoidal fissure. 7, Anterior and posterior 
-ethmoidal foramen ; the anterior is seen leading into its canal. 8. Nasal spine. 
9. The depression within the external angular process (12) for the lachrymal 
gland. 10. Depression for the pulley of the superior oblique muscle of the 
eye ; immediately to the left of this number is the supraorbital notch, and to 
its right the internal angular process. 11. Opening leading into the frontal 
sinuses ; the leading line crosses the internal angular process. 12. External an- 
gular process. The corresponding parts are seen on the other side of the figure. 
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Attachment of Muscles——Yo three pairs: corrugator supercilii, 
temporal, and orbicularis palpebrarum. ‘ 
Temporat Bonz.—The temporal bone is situated at the side and 
base of the skull, and is divisible into a squamous, mastoid, and 
petrous portion. 
The Squamous portion (squama, a scale), forming the anterior 
part of the bone, is thin, translucent, and contains no diploé. On 
its eaternal surface it is 
Fig. 48.* smooth, gives attachment to 
the fleshy fibres of the tem- 
poral muscle, and has project- 
ing from it an arched and 
lengthened process, the zygo- 
ma (from (vyos, a yoke, because 
itjoins the temporal and malar 
bones together). Near the 
commencementof thezygoma, 
upon its lower border, is a pro- 
jection called the tubercle, to 
which is attached the external 
lateral ligament of the lower 
jaw, and continued horizon- 
tally inwards from the tuber- 
cle, a rounded eminence, the 
eminentia articularis. The 
rocess of bone which is continued from the tubercle of the zygoma 
into the eminentia articularis is the inferior root of the zygoma. The 
superior root is continued upwards from the upper border of the 
zygoma, and forms the posterior part of the temporal ridge, serving 
by its projection to mark the division of the squamous from the 
mastoid portion of the bone; and the middle root is continued directly 
backwards, and terminates abruptly at a narrow fissure, the fissura 
Glaseri. The upper border of the zygoma is thin and sharp, and 
has attached to it the fibres of the temporal fascia; the lower border 
is thick, and gives origin to some fibres of the masseter muscle. 
The internal surface of the squamous portion is marked by several 
shallow fossx, which correspond with the convolutions of the cere- 
brum, and by afurrowfor the posterior branch of the arteria meningea 


* External surface of the temporal bone of the left side. 1. Squamous por- 
tion, 2. Mastoid portion. 3. Extremity of the petrous portion. 4, The zygoma. 
5. Indicates the tubercle of the zygoma, and at the same time its anterior root 
turning inwards to form the eminentia articularis. 6. Superior root of the 
zygoma, forming the posterior part of the temporal ridge. 7. Middle root of 
the zygoma, terminating abruptly at the glenoid fissure. 8. Mastoid foramen. 
9. Meatus auditorius externus, surrounded by the processus auditorius. 10. 
The digastric fossa, situated immediately to the inner side of (2) the mastoid 
process, 11. Styloid process. 12. Vaginal process or tympanic lamina, 13. 
Glenoid or Glaserian fissure; the leading line from this number crosses the 
rough posterior portion of the glenoid fossa. 14. The opening and part of the 
groove for the Eustachian tube. 
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media. The superior or squamous border is very thin, and bevelled 
at the expense of the inner surface, so as to overlap the lower and 
arched border of the parietal bone. The inferior border is thick, and 
peg to articulate with the spinous process of the sphenoid 
one. 
The Mastoid portion (wactds eidos, nipple-like) forms the posterior 
art of the bone ; it is thick and hollowed between its tables into a 
oose and cellular diploé. On its external surface it is rough for the 
attachment of muscles, and contrasts strongly with the smooth and 

olished surface of the squamous portion: every part of the surface 
1s pierced by small foramina, which give passage to minute arteries 
and veins; one of these openings, oblique in direction, of large size, 
and situated near the posterior border of the bone, the mastoid 
foramen, transmits a vein to the lateral sinus. Not unfrequently 
this foramen is situated in the occipital bone, or is absent altogether. 
The inferior part of the mastoid portion is round and expanded, the 
mastoid process, and excavated in its interior into numerous cells, 
which form part of the organ of hearing. In front of the mastoid 
process, and between the superior and middle root of the zygoma, 
1s the large oval opening of the meatus auditorius externus, sur- 
rounded by a rough lip, the processus auditorius. Directly to the 
inner side of, and partly concealed by, the mastoid process, is a deep 
groove, the digastric fossa, for the digastric muscle; and a little 
more internally the occipital groove, which lodges the occipital 
artery, a branch of the external carotid. On its internal surface 
the mastoid portion presents a broad and shallow groove ( fossa 
sigmoidea) for the lateral sinus, and terminating in this groove the 
internal opening of the mastoid foramen. ‘he superior border of 
the mastoid portion is dentated, and articulates with the posterior 
inferior angle of the parietal bone; its posterior border is thick, and 
less serrated, and articulates with the in- 
ferior border of the occipital bone. 

The meatus auditorius externus is a 
slightly curved canal, somewhat more 
than half an inch in length, longer along 
its lower than its upper wall, and directed ©. 
obliquely inwards and forwards. The af OUR Tey 
canal is narrower at the middle than at 
the extremities, is broadest in its hori- 
zontal diameter; and terminates at the outer wall of the tympanum 
by an abrupt oval border. Within the margin of this border is a 
groove for the insertion of the membrana tympani. 


Fig. 49.* 


* Section of the temporal bone, right side, showing the curved direction of 
- the meatus auditorius externus. 1. Edge of the processus auditorius, 2. 
Groove into which the membrana tympani is inserted. The obliquity of the 
line from 2 to 3 indicates the oblique termination of the meatus, and the con- 
sequent oblique direction of the membrana tympani. 4, 4. Cavity of the tym- 

num. 5. Opening of the Eustachian tube. 6. Part of the aqueductus 
Fallopii. 7. Part of the carotid canal. 
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The Petrous portion of the temporal bone is named from its ex- 
treme hardness and density (mwérpos, a rock). It is a three-sided 
pyramid, projecting horizontally forwards into the base of the skull, 
the base being applied against the internal surface of the squamous 
and mastoid portions, and the apex being received into the triangu- 
lar interval between the spinous process of the sphenoid and the 
basilar process of the occipital bone. For convenience of descrip- 
tion it is divisible into three surfaces, anterior, posterior, and 
basilar; and three borders, superior, anterior, and posterior. 

The anterior surface, forming the posterior boundary of the 
middle fossa of the interior of the base of the skull, presents for 
examination from base to 
apex, firstly an eminence 
caused by the projection of 
the perperdicular semicir- 
cular canal; next, a groove 
leading toan irregularoblique 
opening, the hiatus Fallopii, 
for the transmission of the 
petrosal branch of the Vidian 
nerve ; thirdly, another and 
smaller oblique foramen, im- 
mediately beneath the pre- 
ceding, for the passage of the 
nervus petrosus superficialis 
minor, a branch of Jacobson’s 
nerve; and lastly, a large 
foramen near the apex of the bone, the termination of the carotid 
canal. 

The posterior surface forms the front boundary of the posterior 
fossa of the base of the skull; near its middle is the oblique en- 
trance of the meatus auditorius internus, which gives passage to 


* Left temporal bone, seen from within, 1. Squamous portion. 2. Mastoid 
portion, The cipher is placed immediately above the inner opening of the 
mastoid foramen. 3. Petrous portion. 4. Groove for the posterior branch of 
the arteria meningea media. 5. Bevelled edge of the squamous border of the 
bone. 6. Zygoma. 7. Digastric fossa, immediately internal to the mastoid 
process. 8. Occipital groove. 9. Groove for the lateral sinus. 10, Elevation 
on the anterior surface of the petrous bone, marking the situation of the per- 
pendicular semicireular cana]. 11. Opening of termination of the carotid canal. 
12. Meatus auditorius internus, 13. A dotted line leads tipwards from this 
cipher to the narrow fissure which lodges a process of the dura mater. Another 
line leads downwards to the sharp edge which conceals the i ie of the 
aqueeductus cochlesx, while the cipher itself is situated on the bony lamina which 
overlies the opening of the aqueeductus vestibuli. 14. Styloid process, 15. 
Stylo-mastoid foramen. 16. Carotid foramen. 17. Jugular process. The 
deep excavation to the left of this process forms part of the jugular fossa, that 
to the right is the groove for the eighth pair of nerves. 18. Notch for the fifth 
nerve on the upper border of the petrous bone, near its apex, 19, Extremity 
of the petrous Borie, this part gives origin to the levator palati and tensor tym- 
pani muscle. 
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the seventh pair of nerves and the auditory artery, Above the 
meatus auditorius internus is a small oblique fissure, and a minute 
foramen ; the former lodges a process of the dura mater, and the 
foramen gives passage to a small vein. Further outwards, towards 
the mastoid portion of the bone, is a small slit, almost hidden by a 
thin plate of bone, this is the aqueductus vestibuli, and transmits 
a small artery and vein of the vestibule and a process of dura mater. 
Below the meatus, and partly concealed by the margin of the pos- 
terior border of the bone is the aqueeductus. cochlew, through which 
passes a vein from the cochlea to the internal jugular vein, and a 
process of dura mater. 

The basilar swrface of the petrous portion is rough, irregular, 
and enters into the formation of the under surface of the base of 
the skull. Projecting downwards, near its middle, is a long sharp 
spine, the styloid process, occasionally connected with the bone only 
by cartilage, and lost during maceration, particularly in the young 
subject.* At the base of this process is a rough sheath-like ridge, 
into which the styloid process appears implanted, the vaginal pro- 
cess or tympanic lamina. In front of the vaginal process is a broad 
triangular depression, the glenoid fossa, bounded in front by the 
eminentia articularis, behind by the vaginal process, and externally 
by the rough lip of the processus auditorius. 

The glenoid fossa (yAnvn, a socket), is divided transversely by the 
glenoid fissure (fissura Glaseri), which receives the extremity of the 
processus gracilis of the malleus, and transmits the laxator tympani 
muscle, chorda tympani nerve, and anterior tympanic artery. The 
surface of the fossa in front of the fissure is smooth, to articulate 
with the condyie of the lower jaw; and that behind the fissure 
rough, for the reception of part of the parotid gland. At the ex- 
tremity of the inner angle of the glenoid fossa is the foramen of the 
Eustachian tube; and separated from it by a thin lamella of bone, 
called processus cochleariforiis, a small canal for the transmission 
of the tensor tympani muscle. 

Directly behind, and at the root of the styloid process, is the 
stylo-mastoid foramen, the opening of exit of the facial nerve, and 
entrance of the stylo-mastoid artery; and a little in front of this, 
between the mastoid and vaginal processes, is a small slit, the awri- 
cular fisswre, for the exit of the auricular branch of the pneumo- 
gastric (Arnold’s nerve). Nearer the apex of the bone is a large 
oval opening, the carotid foramen, the commencement of the carotid 
canal, which lodges the internal carotid artery and carotid plexus. 
And between the stylo-mastoid and carotid foramen, in the pos- 
terior border, is an irregular excavation forming part of the jugular 
fossa for the commencement of the internal jugular vein; on the 
inner wall of which will be found a minute foramen, for the entrance 


* Retzius remarks that the styloid process, which is connected with the 
lesser cornu of the os hyoides by means of the stylo-hyoidean ligament, belongs 
in reality to the os hyoides, and completes the hyoid arch; he also notes that 
the vaginal process or tympanic lamina is a distinct bone in many vertebrata.. - 
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of Arnold’s nerve. The share of the jugular fossa formed by the 
petrous portion of the temporal bone is different in different bones ; 
but in all the fossa presents a vertical ridge on its inner side, which 
cuts off a small portion from the rest. The upper part of this ridge 
forms a spinous projection, the jugular process, the groove to the 
inner side of the ridge lodges the eighth pair of nerves, and the lower 
part of the ridge is the septum of division between the jugular fossa 
and carotid foramen. Upon the latter portion of the ridge near the 
posterior margin of the carotid foramen is a small opening leading 
into a canal which transmits the tympanic branch (Jacobson’s 
nerve) of the glosso-pharyngeal nerve. 

The superior border of the petrous portion is sharp, and gives 
attachment to the tentorium cerebelli. It is grooved for the supe- 
rior petrosal sinus, and near its extremity is marked by a smooth 
notch upon which reclines the Casserian ganglion of the fifth nerve. 
The anterior border is grooved for the Eustachian tube, and forms 
the posterior boundary of the foramen lacerum basis cranii; by its 
sharp extremity it gives attachment to the tensor tympani, and 
levator palati muscle. The posterior border is grooved for the 
inferior petrosal sinus, and excavated for the jugular fossa: it forms 
the anterior boundary of the foramen lacerum posterius. 

Development.—By four centres: one for the squamous portion, 
one for the petrous and mastoid portions, one for the auditory pro- 

cess, which in the foetus is a mere bony ring incomplete 

Fig. 51.* — superiorly, and serving for the attachment of the mem- 

brana tympani, avnulus membrane tympani; and one 
(7 ») for the sh di ch anion — occurs in pees 
+ pieces in the following order: in the squamous portion 
Ae 4) immediately after the vertebrae, then = the ‘yaigniela 
next in the petrous and mastoid, and last in the styloid. 
The tympanic ring is united by its extremities to the squamous por- 
tion during the last month of intra-uterine life; the squamous, 
petrous, and mastoid portions are consolidated during the first year; 
and the styloid some years after birth. It not unfrequently happens 
that the latter remains permanently separate, or is a y a 
series of pieces to the os hyoides, and so completes the hyoid arch. 
The subsequent changes in the bone are, the increase of size of the 
glenoid fossa, the growth of the meatus auditorius externus, the 
levelling of the surfaces of the petrous portion, and the develo 
ment of mastoid cells. Traces of the union of the petrous with the 
squamous portion of the bone are usually perceptible in the adult. 

Articulations—With jive bones: occipital, parietal, sphenoid, 
inferior maxillary, and malar. 

Attachment of Muscles.—To fourteen: by the squamous portion, 
to the temporal; by the zygoma, to the masseter; by the mastoid 


portion, to the occipito-frontalis, splenius capitis, sterno-mastoid, ~ 


* The annulus membrane tympani or tympanic bone of the foetal skull, right 
side, 
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trachelo-mastoid, digastricus, and retrahens aurem; by the styloid 
process, to the stylo-pharyngeus, stylo-hyoideus, stylo-glossus, and 
two ligaments, stylo-hyoid and stylo-maxillary; and, by the petrous 
portion, to the levator palati, tensor tympani, and stapedius. 

SpHenoi Bonz.—(The sphenoid (edn, a wedge) is an irregular 
bone, situated at the base of the skull, wedged between the other 
bones of the cranium, and entering into the formation both of the 
cranium and face. It bears some resemblance, in form, to a bat 
with its wings extended, and is divisible into body, wings, and 
processes. 

The body forms the central mass of the bone, from which the 
wings and processes are projected. From the upper and anterior 
part of the body extend, one to each side, two small triangular 
plates, the lesser wings; from either side and expanding laterally 
are the greater wings; proceeding backwards from the base of the 
greater wings, the spinous processes, and downwards, the pterygoid 
processes. he body presents for examination a superior or cerebral 
surface, an antero-inferior surface, and a posterior surface. 

Superior surface—At the anterior extremity of this surface is a 
small projecting plate, the ethmoidal spine, and spreading out on 
either side the lesser wings. Behind the ethmoidal spine in the 
middle line is a rounded elevation, the olivary process, which sup- 
ports the commissure of the optic nerves; and on either side of the 
posterior margin of that process a tubercle, the middle clinoid 
process (kXivn, a bed). Passing outwards and forwards from the 
olivary process, are the optic foramina, which transmit the optic 
nerves and ophthalmic arteries. Behind the optic foramina are two 
sharp tubercles, the anterior clinoid processes, which are the inner 
terminations of the lesser wings. Beneath these processes, on the 
sides of the olivary process, are two depressions* for the last turn 


of the internal carotid arteries. Behind the olivary process is the 
sella turcica (ephippium), the deep fossa which lodges the pituitary 


* These depressions are occasionally converted into foramina by the exten- 
sion of a short bony pillar from the middle to the anterior clinoid process. 
+ Superior or cerebral surface of the sphenoid bone. 1. Processus olivaris. 
2. Ethmoidal spine. 3, Lesser wing of the left side. 4, Cerebral surface of 
8) 


50 SPHENOID BONE. 


gland and circular sinus; behind and somewhat overhanging the 
sella turcica, is a broad rough plate (dorsum ephippii) bounded at 
each angle by a tubercle, the posterior clinoid processes ; and behind 
this plate an inclined surface (clivus Blumenbachii), which is con- 
tinuous with the basilar process of the occipital bone. On each side 
of the sella turcica is a broad groove (carotid or cavernous groove) 
which lodges the internal carotid artery, cavernous sinus, orbital 
nerves, and cavernous plexus of the sympathetic. The nerves are 
contained in the walls of the sinus, the sixth and cavernous plexus 
being in the inner wall, the third, fourth, and ophthalmic division 
of the fifth (in the order here given, from above downwards) in the 
outer wall. They are separated from the blood of the sinus by its 
lining membrane. Ee 
Upon the antero-inferior surface of the body of the sphenoid is a 
long flattened spine or crest, the superior part of which, crista sphe- 


noidalis, articulates with the central lamella of the ethmoid, while 
the inferior part, longer and sharper, the rostrwm sphenoidale, is 


the greater wing of the same side. 5. Spinous process. 6. Extremity of the 
pterygoid process of the same side, projecting downwards from the under sur- 
face of the body of the bone. 7. Foramen opticum. 8. Anterior clinoid pro- 
cess. 9. Groove by the side of the sella turcica; for lodging the internal carotid 
artery, cavernous plexus, cavernous sinus, and orbital nerves. 10. Sella 
turcica; the two tubercles in front of the figure are the middle clinoid processes. 
11. Posterior boundary of the sella turcica ; its projecting angles are the pos- 
terior clinoid processes. 12. Basilar portion of the bone. 13. Part of the 
sphenoidal fissure. 14. Foramen rotundum. 15. Foramen ovale. 16. Fora- 
men spinosum. 17. The angular interval which receives the apex of the 
petrous portion of the temporal bone. The posterior extremity of the Vidian 
canal terminates at this angle. 18. Spine of the spinous process; it affords 
attachment to the internal lateral ligament of the lower jaw. 19. The border 
of the greater wing and spinous process, which articulates with the anterior 
part of the squamous portion of the temporal bone. 20. The internal border of 
the spinous process, which assists in the formation of the foramen lacerum 
basis cranii, 21. That portion of the greater ala which articulates with the 
anterior inferior angle of the parietal bone. 22. The portion of the greater ala 
which articulates with the orbital process of the frontal bone. 
* Antero-inferior view of the sphenoid bone. 1. Ethmoid spine. 2. The 
rostrum. 3, Sphenoidal spongy bone, partly closing the left opening of the 
sphenoidal cells. 4. Lesser wing. 5. Foramen opticum, piercing the base of 
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intended to be inserted into the sheath formed by the upper border 
of the vomer. On either side of the crista sphenoidalis is an irre- 
gular opening leading into the sphenoidal cells. The sphenoidal 
cells, absent in the young subject, are divided by a median septum 
which is continuous with the crista, and are partially closed by two 
thin plates of bone (frequently broken away) the sphenoidal spongy 
bones (bones of Bertin). On each side of the sphenoidal cells are the 
outlets of the optic foramina, and other openings to be presently 
described ; the lesser and greater wings; and, below, the pterygoid 
processes. At the under surface of the body are two thin plates of 
bone (processus vaginales) proceeding from the base of the pterygoid 
process at each side, and intended for articulation with the border: 
of the vomer. On each of these plates, close to the root of the 
pterygoid process, is a groove (sometimes a canal) converted into a 
canal by the palate bone, the pterygo-palatine canal for the pterygo- 
palatine nerve and artery; and traversing the root of the pterygoid 
process at its union with the body of the bone, is the pterygoid or 
Vidian canal, which gives passage to the Vidian nerve and artery. 

The posterior surface of the body is flat and rough, and articu- 
lates with the basilar process of the occipital bone. In the adult 
this union is usually completed by bone; from which circumstance 
the sphenoid, in conjunction with the occipital, is described by 
Soemmering and Meckel as a single bone, under the name of spheno- 
occipital. The posterior surface is continuous at each side with 
the spinous process, and in the angle of union is the termination of 
the Vidian canal. 

The lesser wings (processes of Ingrassias) are thin and triangular, 
the base being attached to the upper and anterior part of the body 
of the sphenoid; and the apex, prolonged outwards, terminating 
in an acute point. The anterior border is irregularly serrated, the 
posterior being free and rounded, and received into the fissure of 
Sylvius of the cerebrum. The inner extremity of this border is the 
anterior clinoid process; it is supported by.a short pillar of bone, 
which forms the inferior boundary of the optic foramen, and gives 
attachment by its anterior surface to part of the common tendon of 
the muscles of the orbit. The lesser wing forms the posterior part 
of the roof of the orbit. Between the lesser and greater wings is a 
triangular slit, broad internally, but narrowing almost to a point 
at its outer extremity—this is the sphenoidal fissure; it transmits 
the third, fourth, three branches of the ophthalmic division of the 
fifth, and sixth nerves, with the ophthalmic vein. 

The greater wings present three surfaces ; a superior or cerebral, 
which forms part of the middle fossa of the base of the skull; an 


the lesser wing. 6. Sphenoidal fissure. 7. Foramen rotundum. 8. Orbital 

surface of the greater wing. 9. Its temporal surface. 10. The pterygoid 

ridge. 11. Pterygo-palatine canal. 12. Foramen of entrance of the Vidian 

canal. 13. Internal pterygoid plate. 14. Hamular process. 15, External 

pterygoid plate. 16. Foramenspinosum, 17. Foramenovale, 18, Extremity 

of the spinous process of the sphenoid. 2 : 
E 
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anterior surface, which assists in forming the outer wall of the 
orbit; and an external surface, divided into two parts by the 
pterygoid ridge. The superior surface is concave, and receives the 
anterior part of the middle lobe of the cerebrum; at its internal 
border, where the greater wing joins the body, and immediately 
behind the sphenoidal fissure, is a circular opening, foramen ro- 
tundum, through which passes the superior maxillary branch of the 
fifth nerve. Behind this, but nearer to the external border, a large 
foramen pierces the root of the spinous process; this is called 
foramen ovale; it transmits the inferior maxillary division of the 
fifth nerve, the small meningeal artery, and lesser petrosal nerve. 
The anterior surface looks into the orbit, it is quadrilateral in shape, 
and its posterior border, which bounds the sphenoidal fissure in- 
feriorly, 1s usually marked by a slight prominence, for the attach- 
ment of part of the external rectus muscle. The superior part of 
the external surface enters into the formation of the temporal 
fossa, the inferior portion forms part of the zygomatic fossa. The 
pterygoid ridge, dividing the two, gives attachment to the upper 
origin of the pterygoideus externus muscle. 

The spinous processes are the posterior terminations of the greater 
wings; they project backwards, and are received into the angular 
interval between the squamous and petrous portions of the temporal 
bones, Near its apex each process is pierced by a small opening, 
foramen spinosum, for the middle meningeal artery, and extending 
downwards from the apex is a short spine, which gives attachment 
to the internal lateral ligament of the lower jaw, und to the laxator 
tympani muscle. The external border of the spinous process is 
rough, to articulate with the lower border of the squamous portion 
of the temporal bone; the internal border forms the anterior boun- 
dary of the foramen lacerum basis cranii, and is somewhat grooved 
for the reception of the Eustachian tube. 

The pterygoid processes descend perpendicularly from the base of 
the greater wings, and form in the articulated skull the lateral 
boundary of the posterior nares. Each process consists of an ex- 
ternal and internal plate, and an anterior surface. The external 
plate is broad and thin, giving attachment, by its external surface, 
to the external pterygoid muscle, and by its internal surface to the 
internal pterygoid. This plate is sometimes pierced by a foramen, 
which is not unfrequently formed by a process of communication 
passing between it and the spinous process. The internal ptery- 
goid plate is long and narrow, terminating at its extremity by a 
curved hook, the hamular process, around which plays the tendon 
of the tensor palati muscle; while from the lower third of its 
posterior border, some fibres of the superior constrictor muscle of 
the pharynx have their origin. At the base of the internal ptery- 
goid plate is a small oblong depression, the scaphoid fossa, from 
which arises the circumflexus or tensor palati muscle. The interval 
between the two pterygoid plates is the pterygoid fossa; and the 
two plates are separated inferiorly by an angular notch (palatine) 
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which receives the tuberosity, or pterygoid process, of the palate 
bone. The anterior surface of the pterygoid process is broad near 
its base, and supports Meckel’s ganglion. The base of the process 
is pierced by the Vidian canal. 

Development.—Up to within a short time of the birth of the 
foetus, the anterior and posterior parts of the body of the sphenoid 
are distinct from each other ;—the anterior part, extending from the 
posterior border of the olivary process to the ethmoidal spine, being 
called pie-sphenoid, and the posterior portion, from the border of 
the olivary process to the spheno-occipital synchondrosis, the post- 
sphenoid. 

P The centres of ossification from which the sphenoid is developed 
are so numerous, that it is difficult to give a concise description of 
the process. The following is Meckel’s account :—“ In the third 
month, the first osseous nuclei appear in the two great wings, and 
soon afterwards the internal pterygoid processes begin to ossify as 
separate bones. Next, a third pair of ossifications appears in the 
external circumference of the alz minores; and then, about the 
fourth month, a seventh and eighth nucleus, which lie side by side 
in the body of the sphenoid. In the fifth month is formed, along- 
side this fourth pair, a fifth, between it and the great wings. Upon 
this the two median nuclei of the body coalesce. Soon arises a 
sixth pair of nuclei on the inner side of the optic foramen, and then 
a seventh appears between this and the fourth, so that, about 
the beginning of the seventh month, the sphenoid consists of 
thirteen separate bony nuclei, since, notwithstanding seven pairs 
have arisen, the two primary nuclei of the body early coalesced into 
one. 

“ From this time forth the number of the nuclei diminishes still 
more considerably by coalescence. Those nuclei coalesce earliest 
which give rise to the portions of the sphenoid, which persist in a 
separate state longest. The fourth, fifth, and seventh pair soon 
unite into one piece; the first and second, coalescing on each side, 
constitute two other pieces; the third and sixth, two others; 
whereby in the eighth month, the sphenoid consists of five pieces— 
the two greater wings, the lesser wings, and the body. Somewhat 
later the two lesser wings coalesce into one, and the sphenoid now 
consists of four pieces; thereupon the body and the anterior pieces 
unite, so that in the fully-formed foetus the sphenoid consists of 
three pieces, the greater wings and internal pterygoid processes 
being still distinct; but in the first month after birth these three 
pieces unite into one.” 

Tt should, however, be mentioned that the existence of the seventh 
pair of ossific centres here described, is doubted by many anato- 
mists; and furthermore, it should be borne in mind, that the above 
account does not include the development of the cornua sphenoi- 
dalia. These latter each arise from a single centre, which makes its 
appearance between the period of birth and the second year; they 
become joined to the body of the sphenoid about the time of puberty. 
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Lastly, the sphenoid becomes joined to the occipital from the 18th 
to the 25th year. 

Articulations.—With twelve bones: that is, with all the bones 
of the head, and five of the face, viz., two malar, two palate, and 
vomer. 

Attachment of Muscles—To twelve pairs: temporal, external 
pterygoid, internal pterygoid, superior constrictor, tensor palati, 
laxator tympani, levator palpebree, obliquus superior, superior 
rectus, internal rectus, inferior rectus, and external rectus. 

Erumow Bonz.—The ethmoid (7Op0s, a sieve) is a square-shaped 
cellular bone, situated between the two orbits, at the root of the 
nose, and perforated on its upper surface by a number of small 
openings, from which peculiarity it has received its name. It con- 
sists of a perpendicular lamella and two lateral masses. 

The perpendicular lamella is a thin central plate, which articu- 
lates by its anterior border with the frontal spine, and crest of the 
nasal bones, and by its posterior border with the rostrum of the 
sphenoid and upper edge of the vomer. 
It assists in forming the septum of the 
nose. It is surmounted superiorly by 
a thick and strong process, the crista 
galli,which projects into the cavity of 
the skull, and gives attachment to the 
falx cerebri. From the base of the an- 
terior border of this process there pro- 
ject forward two small plates, alar pro- 
cesses, which are received into cor- 
responding depressions in the frontal 
bone, and often complete posteriorly the 
foramen cecum. At each side of the 
crista galli, on the upper surface of the 
bone, is a thin and grooved plate per- 
forated with a number of small openings, the cribriform lamella, 
which supports the bulb of the olfactory nerve, and gives passage to 
its filaments, and to the nasal branch of the ophthalmic nerve. In 
the middle of the groove of this lamella the foramina pierce the bone 
completely, but at either side they are the ee of canals, which 
run for some distance in the substance of the central lamella, inner 
wall of the lateral mass, and spongy bones. The opening for the - 


Fig. 54,* 


* Ethmoid bone, seen from above and behind. 1. Central lamella. 2, 2, 
Lateral masses ; the ciphers are placed on the posterior border of the lateral 
mass at each side. 3. Crista galli process. 4. Cribriform plate of the left 
side, pierced by its foramina. 5. The hollow space immediately above and to 
the left of this number is the superior meatus. 6. Superior turbinated bone. 
7. Middle turbinated bone; the numbers 4, 6, 7 are situated on the internal 
surface of the left lateral mass, near its posterior part. 8. External surface 
of the lateral mass, or os planum. 9. Superior or frontal border of the lateral 
mass, grooved by the anterior and posterior ethmoidal canals. 10. Refers to 
the concavity of the middle turbinated bone, which is the upper boundary of 
the middle meatus. 
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nasal nerve is a narrow slit in the anterior part of the cribriform 
lamella, close to the crista galli. The cribriform lamella serves to 
connect the lateral masses with the perpendicular plate. It arti- 
culates by its posterior border with the ethmoidal spine of the 
sphenoid. 

The lateral masses (labyrinthi) are divisible into an internal and 
external surface, and four borders, superior, inferior, anterior, and 
posterior. 

The internal surface is rough, slightly convex, and forms the 
external boundary of the upper part of the nasal fossee. Towards 
the posterior border of this surface is a narrow horizontal fissure, 
the superior meatus of the nose; the upper margin of this fissure is 
thin, and somewhat curled inwards, hence it is named the superior 
turbinated bone (concha superior). Below the meatus is the convex 
surface of another thin plate, which is curled outwards, and forms 
the lower border of the mass, the middle turbinated bone (concha 
media). The external surface is quadrilateral and smooth; hence 
it is named os planwm, and, from its thinness, lamina papyracea ; 
it enters into the formation of the inner wall of the orbit. 

The superior border is uneven and cellular, the cells bemg com- 
pleted by the edges of the ethmoidal fissure of the frontal bone. 
This border is crossed by two grooves, sometimes complete canals, 
opening into the orbit by the anterior and posterior ethmoidal 
foramen. The inferior border is formed internally by the lower 
border of the middle turbinated bone, and externally by a concave 
irregular fossa, the upper boundary of the middle meatus. The 
anterior border presents a number of incomplete cells, which are 
closed by the superior maxillary and lachrymal bone; the posterior 
border is irregularly cellular, to articulate with the sphenoid and 
palate bone. From the anterior part of each lateral mass an irre- 
gular plate of bone descends backwards, terminating in a hook-like 
extremity: this is called the wncinate or cuneiform process. It 
assists in closing the orifice of the antrum, and articulates with the 
ethmoidal process of the inferior turbinated bone. 

The lateral masses are composed of cells, divided by a thin par- 

tition into anterior and posterior ethmoidal cells. The anterior, the 
most numerous, communicate with the frontal sinuses, and open by 
means of an irregular and incomplete tubular canal, the infundi- 
bulum, into the middle meatus. The posterior cells, fewer in 
number, open into the superior meatus. 
_ Development.—By tluee centres: one for each lateral mass, and . 
one for the perpendicular lamella. Ossification commences in the 
lateral masses at alout the beginning of the fifth month, appearing 
first in the os planum, and then in the spongy bones. At birth, 
the bone merely consists of two ill-developed lateral masses. During 
the latter half of the first year after birth, the central lamella and 
lamina cribrosa begin to ossify, and are united to the lateral masses 
by the beginning of the second year. The cells of the ethmoid are 
developed in the course of the fourth and fifth year. 


56 NASAL BONES. 


Articulations.—With thirteen bones: two of the cranium, frontal 
and sphenoid; and eleven of the face, viz., two nasal, two superior 
maxillary, two lachrymal, two palate, two inferior turbinated, and 
vomer. 

No muscles are attached to this bone. 


BONES OF THE FACE. 
The face is composed of fourteen bones; namely, 


Two nasal, Two palate. 

Two superior maxillary, Two inferior turbinated, 
Two lachrymal, ‘Vomer. 

Two malar, Inferior maxillary. 
Fig. 55.* Nasat Bones.—The nasal age two small quadran- 


gular bones, forming by their union the bridge and 
base of the nose. On the upper surface they are 
convex, and pierced by a foramen for a small vein; 
on the under surface they are somewhat concave, 
and marked by a groove which lodges the nasal 
branch of the ophthalmic nerve. The superior border 
is narrow and thick, the inferior broad, thin, and 
irregular. 

Development.—By a single centre for each bone, 
» the first ossific deposition making its appearance at 
the same time as in the vertebrae. 

Articulations —With four bones: frontal, ethmoid, nasal, and 
superior maxillary. 

Attachment of Muscles.—It has in relation with it the pyrami- 
dalis nasi and compressor naris ; but neither is inserted into it. 

eae Superior Maxitnary Bonus. — The 
Fig. 56.t superior maxillary are the largest bones 

y of the face, with da exception of the lower 
jaw; they form, by their union, the whole 
of the upper jaw, and assist in the con- 
struction of the nose, orbit, cheek, and 
palate. Each bone is divisible into a body 
and four processes. 

The body is triangular in form, and 
hollowed in its interior into a large a 
the antrum mawillare (antrum of High- 
more). It presents for examination four 
surfaces, external or facial, internal or 
nasal, posterior or zygomatic, and superior 
or orbital. 

The external, or facial surface, forms the 
anterior part of the bone; it is irregularly 


* Nasal bone of the left side ; its external or convex surface. 1. Superior 
border. 2. Internal or mesial border. 3. External border. 4. Inferior or free 
border. 5. Foramen for a small vein. 

+ Superior maxillary bone of the right side, as seen on its lateral aspect. 
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concave, and presents a deep depression towards its centre, the 
canine fossa, which gives attachment to two muscles, compressor nasi 
and levator anguli oris. Immediately above this fossa is the in- 
fraorbital foramen, the termination of the infraorbital canal, trans- 
mitting the superior maxillary nerve and infraorbital artery; and 
above the infraorbital foramen is the lower margin of the orbit, con- 
tinuous externally with the rough articular surface of the malar 
process, and internally with a thick ascending plate, the nasal 
process. Between the infraorbital foramen and the margin of the 
orbit, the levator labii superioris proprius muscle has its origin. 
Towards the middle line of the face the external surface is bounded 
by the concave border of the opening 
of the nose, this border is projected 
forwards at its inferior termination into 
a sharp process, forming, with a simi- 
lar process of the opposite bone, the 
nasal spine. Beneath the nasal spine, 
and above the two superior incisor teeth, 
is a slight depression, the incisive, or 
myrtiform fossa, which gives origin to 
the depressor labii superioris aleeque nasi 
muscle. The myrtiform fossa is divided 
from the canine fossa by a perpendicular 
ridge, corresponding with the root of the 
canine tooth. The inferior boundary of 
the facial surface is the alveolar process 
which contains the teeth of the upper 
jaw; and the facial is separated from 
the zygomatic surface by a strong pro- 
jecting eminence, the malar process. 
The internal, or nasal surface, presents a large irregular opening, 


1, External or facial surface ; the depression in which the cipher is placed is 
the canine fossa. 2. Posterior, or zygomatic surface. 8. Superior or orbital 
surface. 4. Infraorbital foramen, situated immediately below the cipher. 
5. Infraorbital canal, leading to the infraorbital foramen. 6. Inferior border 
of the orbit. 7. Malar process, 8. Nasal process. 9. Concavity forming the 
lateral boundary of the anterior nares. 10. Nasal spine. 11. Incisive, or 
myrtiform fossa. 12. Alveolar process. 13. The internal border of the orbital 
surface, which articulates with the ethmoid and palate bone. 14. Concavity 
which articulates with the lachrymal bone, and forms the commencement of 
the nasal duct. 15. Crista nasalis of the palate process. i. T'wo incisor teeth. 
c. Canine. b. Two bicuspidati. m. Three molares. 

* Right superior maxillary bone; internal surface. 1. Antrum. 2. Nasal 
process. 3. Crista turbinalis superior. 4. Depression corresponding with the 
middle meatus. 5. Crista turbinalis inferior. 6, 6. Inferior meatus. 7. Sulcus 
lachrymalis. 8. Notch for articulation with the lachrymal bone. 9. Superior 
border of the bone, in which are seen three ethmoidal cells. 10, 10. Posterior 
border; the lower 10 marks the articulating surface for the palate bone. 
11, 11. Grgove of the posterior palatine canal. 12. Anterior border of. the 
bone. 13, 13. Palate process. 14. Crista nasalis. 15. Nasal spine. 16, An- 
terior palatine canal. 17, Situation of the incisive foramen. 1%, 18. Alveolar 
process. 


58 SUPERIOR MAXILLARY BONES. 


leading into the antrum maxillare; this opening is nearly closed in 
the articulated skull by the ethmoid, palate, lachrymal, and inferior 
turbinated bone. The cavity of the antrum is somewhat triangular, 
corresponding in shape with the form of the body of the bone. On 
its inner wall are numerous grooves, lodging branches of the 
superior maxillary nerve, and projecting into its floor several conical 
processes, corresponding with the roots of the first and second molar 
tooth. In front of the opening of the antrum is the strong ascend- 
ing plate of the nasal process, marked inferiorly by a rough hori- 
zontal ridge (crista turbinalis inferior), which gives attachment to 
the inferior turbinated bone. The concave depression immediately 
above this ridge corresponds with the middle meatus of the nose, 
that below the ridge with the inferior meatus. Between the nasal 
process and the opening of the antrum is a deep vertical groove 
(sulcus lachrymalis), converted into a canal by the lachrymal and 
inferior turbinated bone, and constituting the nasal duct. The 
superior border of the nasal surface is irregularly cellular, and ar- 
ticulates with the lachrymal and ethmoid bone; the posterior border — 
is rough, and articulates with the palate bone; the anterior border 
is sharp, and forms the free margin of the opening of the nose; and, 
from the inferior border, projects inwards a strong horizontal plate, 
the palate process. 

The posterior surface may be called zygomatic, as forming part of 
the zygomatic fossa; it is bounded externally by the malar process, 
and internally by a rough and rounded border, the tuberosity, 
which is pierced by a number of small foramina (foramina alveo- 
laria posteriora), giving passage to the posterior dental nerves and 
branches of the superior dental artery. The lower part of this 
tuberosity presents a rough oval surface, to articulate with the 
palate bone, and immediately above and to the inner side of this 
articular surface a smooth groove, which forms part of the posterior 

alatine canal. The swperior border is smooth and rounded, form- 
ing the lower boundary of the spheno-maxillary fissure, and marked 
by a notch, the commencement of the infraorbital canal. The m- 
ferior boundary is the alveolar process, containing the last two 
molar teeth. 

The orbital surface is triangular and thin, and constitutes the 
floor of the orbit. It is bounded internally by an irregular edge, 
which articulates with the palate, ethmoid, and lachrymal bone; 
posteriorly, by the smooth border which enters into the formation 
of the spheno-maxillary fissure ; and, anteriorly, by a convex mar- 
gin, partly smooth and partly rough, the smooth portion forming 
part of the lower border of the orbit, the rough portion articulating 
with the malar bone. The middle of this surface is channelled by 
a deep groove and canal, the infraorbital, which terminates at the 
infraorbital foramen; and near the root of the nasal process is a 
slight depression, marking the origin of the inferior oblique muscle 
of the eyeball. 1 

The four processes of the superior maxillary bone are, the nasal, 
malar, dpodlnc: and palate. 
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The nasal process ascends by the side of the nose, to which it 
forms the lateral boundary, and articulates with the frontal and 
nasal bone. By its ewternal surface it gives attachment to the 
levator labii superioris aleeque nasi, and to the orbicularis palpe- 
brarum muscle. Its internal swrface contributes to form the outer 
wall of the nares, and is marked transversely by a horizontal ridge 
(crista turbinalis superior), which divides it into two portions, one 
above the ridge irregular and uneven, for giving attachment to and 
completing the cells of the lateral mass of the ethmoid; the other 
below, smooth and concave, corresponding with the middle meatus. 
The posterior border is thick and grooved for the nasal duct; while 
the prominent margin in front of that groove is continuous with the 
lower border of the orbit ; this margin is marked by a small tubercle, 
which serves as a guide to the introduction of the knife in the ope- 
ration for fistula lachrymalis. 

The malar process, large and irregular, is situated at the angle 
of separation pseedan the facial and zygomatic surface, and presents 
a triangular surface for articulation with the malar bone. 

The alveolar process forms the lower margin of the bone; it is 
spongy and cellular in texture, and excavated into deep holes for the 
reception of eight teeth. By its outer surface, as far forwards as 
the first molar tooth, it gives origin to the buccinator muscle. The 
anterior portion of its process containing the sockets of the incisor 
teeth, together with a small portion of the palate process, has a 
separate centre of ossification, and in the lower animals it remains 
separate throughout life as the intermazillary or premawillary 
bone. In young human skulis a fissure running backwards 
from the outer edge of the second incisor nearly to the incisive 
foramen, indicates the line of junction of the premaxillary bone 
with the rest of the maxilla; and in cases of cleft palate (there 
peas an arrest of development) this portion is present as a distinct 

one. 

The palate process is thick and strong, and projects horizontally 
inwards from the inner surface of the body of the bone. Superiorly, 
it is concave and smooth, and forms the floor of the nares; 7- 
feriorly, it is also concave, but uneven, and assists in the formation 
of the roof of the palate. The latter surface is marked by a deep 
groove, which lodges the anterior palatine nerve and superior pala- 
tine artery. Its internal edge is raised into a ridge (crista nasalis), 
which, with a corresponding ridge in the opposite bone, forms a 
groove for the reception of the vomer. The prolongation of this 
ridge forwards beyond the level of the facial surface of the bone is 
the nasal spine. Near the anterior extremity of the internal border 
is seen a deep groove, which, expanding inferiorly, forms with its 
fellow of the opposite side the incisive foramen. When the hard 
palate (completed by the junction of the two bones) is viewed from 
below, this foramen is seen to contain four smaller foramina, two 
of which are placed in the middle line, one before the other (fora- 
mina of Scarpa), the other two (foramina of Stenson), being placed 
laterally. These all open above into the inferior meatus of the 
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nose, the first pair (Scarpa’s) transmitting the naso-palatine nerves, 
the nerve of the left side occupying the anterior foramen, and that 
of the right side (the larger of the two) the posterior. The other 
foramina are the inferior terminations of the anterior palatine 
canals, they give passage to the anterior palatine arteries. 

Development.—By four centres: one for the anterior part of the 
palate and incisive portion of the alveolar process (intermaxillary) ; 
one for that portion of the bone lying internally to the infraorbital 
canal and foramen; one for that portion lying externally to the 
infraorbital groove and canal; and one for the palate process. The 
superior maxillary bone is one of the earliest to show signs of ossifi- 
cation, this action beginning in the alveolar process, and being 
associated with the early development of teeth. ‘The early develop- 
ment of the alveolar process, and the consequent fusion at this 
point of the original pieces, explains the difficulties which have 
been felt by anatomists in determining the precise number of ossi- 
fying centres of the bone. 

Articulations.—With nine bones; viz., two of the cranium, and 
all the bones of the face, excepting the inferior maxillary. These 
are, frontal and ethmoid; nasal, lachrymal, malar, inferior turbi- 
nated, palate, vomer, and its fellow of the opposite side. 

Attachment of Muscles.—To ten; orbicularis palpebrarum, obli- 
quus inferior oculi, levator labii superioris aleeque nasi, levator labii 
superioris proprius, levator anguli oris, compressor naris, dilatator 
naris, depressor ale nasi, buccinator, masseter. 

LacuryMaL Bones (os unguis, from an imagined resemblance to 
a finger nail).—The lachrymal is a thin oval-shaped plate of bone, 
situated in front and at the inner angle of the orbit. It may be 
divided into an external and internal surface and four 
borders. The eaternal surface is smooth and marked 
by a vertical ridge, the lachrymal crest, into two por- 
tions, one of which is flat and enters into the forma- 
tion of the orbit, hence may be called the orbital 
portion; the other is concave, and lodges the lachry- 
mal sac, hence, the lachrymal portion. The crest is 
expanded inferiorly into a hook-shaped process (hamu- 
» lus lachrymalis), which forms part of the outer boun- 
dary of the fossa lachrymalis. The internal swrface 
is uneven, and completes the anterior ethmoid cells ; 
it assists also in forming the wall of the nasal fossee 
and nasal duct. The four borders articulate with adjoining bones. 

Development.—By a single centre, appearing in the early part of 
the third month. 


* Lachrymal bone of the right side viewed on its external or orbital surface. 
1. Orbital portion of the bone. 2. Lachrymal portion; the prominent ridge 
between these two portions is the crest. 3. Lower termination of the crest, 
the hamulus lachrymalis. 4. Superior border, which articulates with the 
frontal bone. 5. Posterior border, which articulates with the ethmoid bone. 
6. Anterior border, which articulates with the superior maxillary bone. 
7. The border which articulates with the inferior turbinated bone. 


. The frontal process ascends perpen- 
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Articulations —With four bones; two of the cranium, frontal 
and ethmoid ; and two of the face, superior maxillary and inferior 
turbinated bone. 

Attachment of Muscles—To one muscle, the tensor tarsi, and to 
an expansion of the tendo oculi, the former arising from the orbital 
surface, the other being attached to the lachrymal crest. 

Matar Bones (mala, the cheek).—The malar (os jugale) is the 
strong quadrangular bone which forms the prominence of the check. 
It is divisible into an external and internal surface, and four pro- 
cesses, frontal, orbital, maxillary, and zygomatic. The external 
surface is smooth and convex; it gives origin to the zygomaticus 
major and minor muscles, and is pierced by several small openings, 
which give passage to filaments of the temporo-malar nerve and 
minute arteries. The internal surface 
is concave, partly smooth and partly Fig. 59.* 
rough; smooth where it forms part of 
the temporal fossa, and rough where 
it articulates with the superior max- 
illary bone. 


dicularly to form the outer border of 
the orbit, and articulate with the ex- 
ternal angular process of the frontal 
bone. The orbital process is a thick 
= which projects inwards from the #% 
rontal process, and unites with the ~ 

great ala of the sphenoid to constitute 
the outer wall of the orbit. It is 
pierced by several small foramina for 


- the passage of temporo-malar filaments of the superior maxillary 


nerve. The mawzillary process is broad, and articulates with the 
superior maxillary bone. The zygomatic process, narrower than 
the rest, projects backwards to unite with the zygoma of the tem- 
poral bone. 

Development.—By a single centre: in rare instances by two or 
three. Im many animals the malar bone is permanently divided 
into two portions, orbital and malar. Ossification commences in 
the malar bone soon after the vertebree. 

Articulations.—With four bones; three of the cranium, frontal, 
temporal, and sphenoid; and one of the face, superior maxillary. 

Attachment of Muscles—To five: levator labii superioris pro- 
prius, zygomaticus minor and major, masseter, and temporal. 

Patatrt Bonu.—The palate bones are situated at the posterior 
part of the nares, where they enter into the formation of the palate, 
side of the nose, and posterior part of the floor of the orbit; hence 


* Malar bone of the right side. 1. Hxternal surface. 2. Opening for an 
artery and nerve. 3, Frontal process. 4. Outer border of the orbit. 5. In- 
ferior border of the orbit. 6,6. Maxillary process. 7. Zygomatic process. 
8. Sweep to which the temporal fascia is attached. 9, 9. Lower border of the 
bone, from which the deep portion of the masseter muscles arises. 
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they might be named the palato-naso-orbital bones. Hach bone re- 
sembles in general form the letter L, and is divisible into a hori- 
zontal plate, a perpendicular plate, and a pterygoid process or 
tuberosity. : 

The horizontal plate is quadrilateral; and presents two surfaces, 
one superior, which enters into the formation of the floor of the 
nares, the other inferior, forming the posterior part of the hard 
palate. The superior surface is concave, and rises towards the 
middle line, where it unites with its fellow of the opposite side and 
forms part of a crest (crista nasalis), which articulates with the 
vomer. ‘The inferior swrface is uneven, and marked by a slight 
transverse ridge, to which is attached the ten- 
dinous expansion of the tensor palati muscle. 
Near its external border are two openings, one 
large and one small, the posterior palatine fora- 
mina ; they are the terminations of two minute 
canals, and transmit the descending palatine 
artery and nerves. ‘The posterior border is 
concave, and presents at its inner extremity a 
sharp point, which, with a corresponding point. 
in the opposite bone, constitutes the palate 
spine for the attachment of the azygos uvule 
muscle, 

The perpendicular — is also quadrilateral ; 
and presents two surfaces, one internal or nasal, 
forming part of the wall of the nares; the other external, bound- 
ing the spheno-maxillary fossa and antrum. The internal surface 
is marked near its middle by a horizontal ridge (crista turbinalis 
_ inferior), to which is united the inferior turbinated bone; and, 
about half an inch above this, by another ridge (crista tur- 
binalis superior), for the attachment of the middle turbinated 
bone. The concave surface below the inferior ridge is the lateral 
boundary of the inferior meatus of the nose; that between the 
two ridges corresponds with the middle meatus, and the surface 
above the superior ridge with the superior meatus. The external 
surface, extremely irregular, is rough on each side for articulation 


Fig. 60.* 


* Posterior view of the right palate bone in its natural position ; itis slightly 
turned on one side, to obtain a sight of the internal surface of the pay 
late (2). 1. Horizontal plate of the bone; its upper or nasal surface. 2. 
Pargendibsla plate; its internal or nasal surface. 3, 10, 11. Pterygoid pro- 
cess or tuberosity. 4. Internal border of the horizontal plate, which, articu- 
lating with the similar border of the opposite bone, forms the crista nasalis for 
the reception of the vomer. 5. The pointed process, which, with a similar 
process of the opposite bone, forms the palate spine. 6. The horizontal ridge 
which gives attachment to the inferior turbinated bone ; the concavity below 
this ridge enters into the formation of the inferior meatus; the concavity © 
above the ridge into that of the middle meatus. 7. Spheno-palatine notch. 
8. Orbital portion. 9, Crista turbinalis superior for the middle turbinated bone. 
10. The middle facet of the tuberosity, which enters into the formation of the 
terygoid fossa. The facets 11 and 8 articulate with the two pterygoid plates, 
1 with the internal, 3 with the external, 
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with neighbouring bones, and smooth in the middle to constitute 
the inner boundary of the spheno-maxillary fossa. This smooth 
surface terminates inferiorly in a deep groove, which, being com- 
pleted by the tuberosity of the superior maxillary bone and ptery- 
goid process of the sphenoid, forms the posterior palatine canal. 

Near the upper part of the perpendicular plate is a large oval 
notch completed by the sphenoid, the spheno-palatine foramen, 
which transmits the superior nasal and naso-palatine nerves and 
spheno-palatine artery, and serves to divide the upper extremity of 
the bone into two portions, an anterior or orbital, and a posterior 
or sphenoidal portion. The orbital portion is hollow within, and 
presents five surfaces externally, three articular and two free; the 
three articular are, anterior, which looks forward and articulates 
with the superior maxillary bone, internal with the ethmoid, and 
posterior with the sphenoid. The free surfaces are, superior or 
orbital, which forms the posterior part of the floor of the orbit, and 
external, which looks into the spheno-maxillary fossa. 

The sphenoidal portion, much smaller than 
the orbital, has three surfaces, two lateral and 
one superior. The external lateral surface 
enters into the formation of the spheno- 
maxillary fossa; the internal lateral forms 
part of the lateral boundary of the nares ; 
the superior surface articulates with the 
under part of the body of the sphenoid bone, 
and assists the sphenoidal spongy bones in 
closing the sphenoidal sinuses. ‘This portion 
takes part in the formation of the pterygo- 
palatine canal. 

The pterygoid process or twherosity of the 
palatine bone is the thick and rough process 
which stands backwards from the angle of union of the horizontal 
with the perpendicular portion of the bone. It is received into the 
angular fissure, which exists between the two plates of the pterygoid 
process at their inferior extremity, and presents three surfaces: 
one concave and smooth, which forms part of the pterygoid fossa, 
and gives origin to some fibres of the internal pterygoid muscle; 
and one at each side to articulate with the pterygoid plates. The 
anterior face of this process is rough, and articulates with the 
superior maxillary bone. ‘ 


Fig. 61.* 


* Perpendicular plate of the right palate bone, seen on its external or spheno- 
maxillary surface. 1. The rough surface of this plate, which articulates with . 
the superior maxillary bone and bounds the antrum. 2. Posterior palatine 
canal; completed by the tuberosity of the superior maxillary bone and ptery- 
goid process. The rough surface to the left of the canal (2) articulates with 
the internal pterygoid plate. 3. Spheno-palatine notch. 4, 5, 6. Orbital 
portion of the perpendicular plate. 4. Spheno-maxillary facet of this portion. 
5. Orbital facet. 6. Maxillary facet, to articulate with the superior maxillary 
bone. 7. Sphenoidal portion of the perpendicular plate. 8. Pterygoid pro- 
cess or tuberosity of the bone. 
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Development.—By a single centre, which appears in the angle of 
union between the horizontal and perpendicular portion, at the 
same time as ossification in the vertebree. 

Articulations.—With siz bones: two of the cranium, sphenoid 
and ethmoid; and four of the face, superior maxillary, inferior tur- 
binated, vomer, and the palate bone of the opposite side. 

Attachment of Muscles.—'lo fowr: tensor palati, azygos uvulee, 
internal and external pterygoid. 

InFeRior TURBINATED BonEs.—The inferior turbinated or spongy 
bone, is a thin layer of light and porous bone, attached to the crista 
turbinalis inferior of the inner wall of the nares, and projecting 
inwards towards the septum narium. It is somewhat triangular 
in form, one angle being directed up- 
wards and the curved base down- 
wards; and slightly curled upon it- 
self, so as to bear some resemblance 
to one valve of a bivalve shell, hence 
its designation, concha inferior. The 
@ bone presents for examination, two 

ae surfaces, internal and external; three 
borders, anterior, superior and inferior; and three angles, ante- 
rior, posterior, and superior. The internal or convex surface looks 
inwards and upwards, and forms the inferior boundary of the 
middle meatus naris; it is marked by one or two longitudinal 
grooves or canals for branches of the nasal nerves and spheno- 
palatine artery. The external or concave surface looks down- 
wards and outwards, and constitutes the roof of the inferior 
meatus. The anterior border looks upwards and forwards, is 
thin and somewhat concave, and articulates with the crista 
turbinalis of the superior maxillary and with the lachrymal 
bone. The superior border, long and uneven, articulates with the 
crista turbinalis of the palate bone, and with the superior maxil- 
lary. The inferior border is convex, rounded, and free, and thicker 
than the rest of the bone. The anterior angle, attached to the 
superior maxillary bone advances forward nearly to the anterior 
margin of the nares. The posterior angle, sharp and pointed, is 
prolonged backwards on the internal pterygoid plate. e superior 
angle, more or less rounded, gives origin to three thin and laminated 
processes. The most anterior of these processes, processus lachry- 
malis, derived from the upper extremity of the anterior border, 
articulates with the lachrymal bone, and assists in completing the 


* Inferior turbinated bone of the right side. 1,1. Its internal or convex 
surface. 2, 2, 3, Canal for a branch of the spheno-palatine artery, dividing into 
two deep grooves. The cipher 3 also denotes the anterior border of the bone. 
4, Posterior border. 5, 5. Inferior border. 6. Anterior angle. 7. Posterior 
angle. 8, Superior angle. 9. Processus lachrymalis. 10. Processus ethmoi- 
dalis. 11, A large irregular process, appertaining to the ethmoidal pro- 
cess, and articulating with the ethmoid bone. 12. An opening into the 
antrum, 
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nasal duct; the posterior process, processus ethmoidalis, derived 
directly from the superior angle or border, often from both, articu- 
lates with the unciform process of the ethmoid bone; the middle 
tna processus maxillaris, proceeding also from the superior 
border, is reflected downwards, and assists in completing the inner 
wall of the antrum, articulating with the superior maxillary and 
palate bone. 

Development.—By a single centre, which appears at about the 
fifth month of foetal life. _ 

It affords no attachment to muscles. 

Articulations.—With four bones: ethmoid, superior maxillary, 
lachrymal, and palate. 

Vomer.—The vomer is a thin, quadrilateral plate of bone, forming 
the posterior and inferior part of the septum of the nares. 

The swperior border is broad and expanded, to articulate, in the 
middle, with the under surface of the body of the sphenoid, and on 
each side (ala) with the pro- 
cessus vaginalis of the ptery- 
goid process. ‘The anterior part 
of this border is hollowed into a 
sheath for the reception of the 
rostrum of the sphenoid. The <=; 
inferior border is thin and un- $ 
even, and is received into the 
grooved summit of the crista 
nasalis of the superior maxillary 
and palate bones. The seem border is sharp and free, and forms 
the posterior division of the twonares. The anterior border is more 
or less deeply grooved for the reception of the central lamella of the 
ethmoid and the cartilage of the septum. This groove is an indi- 
cation of the early constitution of the bone of two lamella, united 
at the inferior border. The lateral surfaces are smooth and 
marked by small furrows for vessels; each has a groove which 
runs downwards and forwards, giving passage to the naso-palatine 
nerve, and terminates inferiorly at the u per opening of the 
anterior palatine canal. The vomer not untrequently presents a 
oy to one or the other side, generally, it is said, to the 
e 


Fig. 63.* 


Development.—By a single centre, which makes its appearance 
at the same time with those of the vertebra. Ossification begins 
from below and proceeds upwards. At birth, the vomer presents 
the form of a trough, in the concavity of which the cartilage of the 


* The vomer viewed on its left aspect. 1,1. Its superior border, with the 
two ale. 2,2. Inferior border. 3. Posterior border. 4,4. That portion of 
the anterior border which articulates with the central lamella of the ethmoid. 
5, 5. Inferior portion of the anterior border, which unites with the cartilage of the 
septum. 6,6. An elevation on the bone marking its point of separation into 
two layers; the two layers are seen along the whole length of the anterior 
border from 4 to the lower 5. 


F 
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septum nasi is placed; it is this disposition which subsequently 
enables the bone to embrace the rostrum of the sphenoid. 

The vomer has no muscles attached to it. 

Articulations.—With siz bones: sphenoid, ethmoid, two superior 
maxillary, two palate; and the cartilage of the septum. 

Inrerion Maxittary Bonz.—The lower jaw is the arch of bone 
which contains the inferior teeth; it is divisible into a horizontal 
portion or body, and a perpendicular portion, the ramus, at each side. 

The body is divisible into two portions. That above the men- 
tal foramen (alveolar) is of spongy texture, and contains the 
sockets for the teeth—that below this. foramen (basilar) is thick and 
rounded—it is dense in structure, and is marked by ridges for the 
attachment of muscles. The relative proportion of these two parts 
varies with the age of the individual: in childhood, in consequence 
of containing the two sets of teeth, the alveolar portion is large, and 
the mental foramen is near the:lower border of. the bone; in old age, 
on the contrary, from the loss of teeth and consequent absorption 
of the alveolar process, the basilar portion alone remains, and the 
mental foramen is situated near its upper border. In adult age the 
alveolar and basilar portions are of equal depth, the mental foramen 
being situated midway between the upper and lower border. 

Upon the external surface of the body, at the middle line, and 
extending from between the two first incisor teeth to the chin, is 
a slight ridge, crista mentalis, which indicates the point of con- 
junction of the lateral halves of the bone in the young subject, the 
symphysis. Immediately external to this ridge is a depression which 
gives origin. to the depressor: labii inferioris muscle; and, corre- 
sponding with the root of the lateral incisor tooth, another de- 
pression, the incisiue fossa,.for the levator labii.inferioris. Farther 
outwards is an oblique opening,.the mental foramen, for the exit 
of the mental nerve: and inferior dental artery; and below this 
foramen, the commencement ofi an oblique ridge, which runs up- 
wards and, outwards to the base of the coronoid process, and gives 
attachment. to the depressor anguli oris, platysma myoides, and 
buccinator muscle. Near the posterior part of this surface is a 
rough impression made by the masseter muscle; and, immediately 
in. front of this.impression,.a groove for the facial artery. The pro- 
jecting tuberosity at the posterior extremity of the lower jaw, at 
the point where the body and ramus:meet, is the angle. 

Upon the internal surface of the body of the: bone, at the sym- 
physis, are two small pointed tubercles; immediately beneath these, 
two other tubercles, less. marked; beneath them, a ridge, and be- 
neath the ridge two rough depressions of some size. These four 
points give attachment, from above: downwards, to the genio-hyo- 
glossi, genio-hyoidei, part of the mylo-hyoidei, and digastric 
muscles. Running outwards into the body of the bone from the 
above ridge is a prominent line, the mylo-hyoidean ridge, which 
gives attachment to the mylo-hyoideus muscle, and. by its extremity 
to the pterygo-maxillary ligament and superior constrictor muscle. 
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Immediately above the ridge, and. by the side of the symphysis, is 
a smooth concave surface, which corresponds- with the sublingual 
gland; and below the ridge, and more externally, a deeper fossa for 
the submaxillary gland. 

The superior border of the body of the bone is the alveolar pro- 
cess, furnished in the adult with alveoli for sixteen teeth. The 
inferior border or base is rounded and smooth; thick and everted 
in front to form the chin, and thin. behind where it merges into the 
angle of the bone. 

The ramus is a strong square-shaped process, differing in direc- 
tion at various periods of lite; thus,.in the foetus and infant, it is 
almost parallel with the body; in youth it is oblique, and gradually 
approaches the vertical direction until manhood; in old age, after 
the loss of the teeth, it again declines, and. assumes the oblique 
direction. On its external surface-it.is rough, for the attachment 
of the masseter muscle; and at the junction of its posterior border 
with the body of the bone, it has a rough tuberosity, the angle of 
the lower jaw, which gives attachment by its inner margin to the 
stylo-maxillary ligament. 

The upper extremity of the ramus presents two processes, sepa- 
rated by a concave sweep, the sigmoid notch,. The anterior is the 
coronoid process ; itis sharp and. 
pointed, and gives attachment 
by its inner surface to the tem-: 
poral muscle. ‘The anterior bor- 
der of the coronoid. process is 
grooved at its lower part for 
the buccinator muscle. The 
posterior process is the condyle, 
which is flattened from betore 
backwards, oblique in direction, 
and smooth on its upper surface, 
to articulate with the glenoid 
cavity of the temporal bone. 
The constriction around. the 
base of the condyle is its neck, 
into which is inserted the external pterygoid muscle. The sigmoid 
notch is crossed by the-masseteric artery and nerve. 

The internal surface of the ramus is marked near its centre by 
a large oblique foramen, the inferior dental, for the entrance of the 
inferior dental artery and nerve into the dental canal. Bounding 
this opening is a sharp margin, to which is attached the internal 


* The lower jaw.. 1. Body. 2. Ramus. 3. Symphysis. 4. Fossa for the 
depressor labii inferioris muscle. 5; Mental foramen. 6. External oblique 
ridge. 7. Groove for the facial artery; the situation of the groove is marked 
by a notch in the bone a little in front of the cipher. 8. The angle. 9. Ex~ 
tremity of the mylo-hyoidean ridge.- 10. Coronoid process. 11. Condyle. 
12. Sigmoid notch. 13. Inferior dental foramen. 14. Mylo-hyoidean groove. 
_ 15, Alveolar process. 7, Middle and lateral incisor tooth of one side. c. Canine 
tooth. 6..'l'wo bicuspids.. m.-Three-molars.. 
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lateral ligament, and passing downwards from the opening a narrow 
groove which lodges the mylo-hyoidean nerve with a small artery 
and vein. ‘To the uneven surface above and in front of the inferior 
dental foramen, is attached the temporal muscle, and to that below 
it, the internal pterygoid. The internal surface of the neck of the 
condyle gives attachment to the external pterygoid muscle, and its 
external surface to the external lateral ligament of the lower jaw. 
To the angle is attached the stylo-maxillary ligament. 

Development.—By two centres ; one for each lateral half, the two 
sides meeting at the symphysis, where they become united. The 
lower jaw is the earliest of the bones of the skeleton to exhibit 
ossification, with the exception of the clavicle; ossific union of the 
symphysis takes place during the first year. 

Articulations.—With the glenoid fosse of the two temporal bones, 
through the medium of a fibro-cartilage. 

Attachment of Muscles.—To fourteen pairs; by the eaternal swr- 
face, commencing at the symphysis and proceeding outwards, 
levator labii inferioris, depressor labii inferioris, depressor anguli 
oris, platysma myoides, buccinator, and masseter; by the internal 
surface, also commencing at the symphysis, the genio-hyo-glossus, 
genio-hyoideus, mylo-hyoideus, digastricus, superior constrictor, 
temporal, external pterygoid, and internal pterygoid. 


TABLE SHOWING THE POINTS OF DEVELOPMENT, ARTICULATIONS, AND 
ATTACHMENT OF MUSCLES OF THE BONES OF THE HEAD. 


Development. Articulation. pi me of 
Occipital . 7 6 12 pairs 
Parietal ] 5 1 muscle 
Frontal 2 12 3 pairs. 
Temporal . a 5 5 14 muscles 
meme,  < e!. k us! 2G 12 12 pairs, 
Ethmoid . 3 13 none. 
Nasal . a haaseeie 1 4 none. 
Superior maxillary + 9 10 muscles. 
Lachrymal 1 4 ae 
Malar . a Abe 5 ose yes (0 
Palate . ‘islgrvas 1 re 4 ib. 
Inferior turbinated 1 Ae none. 
Vomer . 1 6 none. 
Lower jaw 2 2 14 pairs. 

SUTURES. 


The bones of the cranium and face are connected with each other 
by means of sutures (swtwra, a seam), of which there are four in- 
cipal varieties ; serrated, squamous, harmonia, and schindylesis. 

The serrated sutwre is formed by the union of two borders possess- 
ing serrated edges, as in the coronal, sagittal, and lambdoidal 
sutures. In these sutures the serrations are formed almost wholly 
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by the external table, the edges of the internal table lying merely 
in apposition. 

The squamous suture (sywama, a scale) is formed by the over- 
lapping of the bevelled edges of two contiguous bones, as in the 
articulation between the temporal and lower border of the parietal. 
In this suture the approximated surfaces are roughened, so as to 
adhere mechanically with each other. 

The harmonia suture (apeiv, to adapt) is the simple apposition of 
contiguous surfaces, the surfaces being more or less rough and 
retentive. This suture is seen in the connexion between the supe- 
rior maxillary bones, or of the palate processes of the palate bones 
with each other. 

The schindylesis sutwre (cxwdvrnors, a fissure) is the reception 
of one bone into a sheath or fissure of another, as occurs in the arti- 
culation of the rostrum of the sphenoid with the vomer, or of the 
latter with the perpendicular lamella of the ethmoid, and with the 
erista nasalis of the superior maxillary and palate bones. 

The serrated suture is formed by the interlocking of the radiat- 
ing fibres along the edges of the flat bones of the cranium during 
oe: When this process is retarded by overdistension of the 

ead, as in hydrocephalus, and sometimes without any such apparent 
cause, distinct ossific centres are developed in the interval between 
the edges: and, being surrounded by the suture, form independent 
he which are called ossa triquetra, or ossa Wormiana. In the 

mbdoidal suture there is generally one or more of these bones; 
and in an adult hydrocephalic skeleton in the College of Surgeons, 
there are upwards of one hundred. 

The coronal sutwre (fig. 66) extends transversely across the vertex 
of the skull, from the upper part of the greater wing of the sphe- 
noid of one side to the same point on the opposite side ; it connects 
the frontal with the parietal bones. In the formation of this suture 
the edges of the articulating bones are bevelled, so that the parietal 
rest on the frontal at each side, and in the middle the frontal rests 
on the parietal bones ; they thus afford to each other mutual support 
and increased consolidation to the skull. 

The sagittal sutwre extends longitudinally backwards along the 
vertex of the skull, from the middle of the coronal to the apex of 
the lambdoidal suture. It is much serrated, and serves to unite the 
two parietal bones. In the young subject, and sometimes in the 
adult, this suture is continued through the middle of the frontal 
bone to the root of the nose, under the name of frontal suture. 
Ossa triquetra are sometimes found in the sagittal suture. 

The lambdoidal suture is named from some resemblance to the 
Greek letter A, consisting of two branches, which diverge at an acute 
angle from the extremity of the sagittal suture. This suture con- 
nects the occipital with the parietal bones. At the posterior and 
inferior angle of the parietal bones, the lambdoidal suture is con- 
tinued onwards in a curved direction to the base of the skull, and 
serves to unite the occipital bone with the mastoid portion of 
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the temporal, under the name of additamentum suture lambdoi- 
dalis. It is in the lambdoidal suture that ossa triquetra occur most 
frequently. 

The squamous suture (fig. 66) unites the squamous portion of the 
temporal bone with the greater ala of the sphenoid, and with the 
parietal, overlapping the lower border of the latter. The portion 
of the suture which is continued backwards from the squamous 
portion of the bone to the lambdoidal suture, and connects the 
mastoid portion with the posterior inferior angle of the parietal, is 
the additamentum suture squamose. 

The additamentum suture lambdoidalis, and additamentum 
sutures squamose, constitute together the mastoid suture. 

Across the upper part of the face is an irregular suture, the 
transverse, which connects the frontal bone with the nasal, superior 
maxillary, lachrymal, ethmoid, sphenoid, and malar bones. The 
remaining sutures are not sufficiently important to deserve par- 
ticular names or description. 


REGIONS OF THE SKULL. 


‘The skull, considered as a whole, is divisible into four regions: a 
superior region or vertex; a lateral region; an inferior region or 
base; and an anterior region, the face. 

The sUPERIOR REGION, or vertex of the skull, is bounded ante- 
riorly by the frontal eminences; on each side by the temporal ridge 
and parietal eminence: and behind by the superior curved line of 
the occipital bone and occipital protuberance. It is crossed trans- 
versely by the coronal suture, and marked from before backwards 
by the sagittal, which terminates posteriorly in the lambdoidal 
suture. Near the posterior extremity of the region, and on each 
side of the sagittal suture, is the parietal foramen. 

On the imner or cerebral surface of this region is a shallow groove 
extending along the middle line from before backwards, for the 
superior longitudinal sinus: at either side of this groove are several 
small fossee tor the Pacchionian bodies, and further outwards, digital 
fossee corresponding with the convexities of the convolutions, and 
numerous ramified grooves for lodging the branches of the arteria 
meningea media. } 

The LATERAL REGION of the skull is divisible into three portions ; 
temporal, mastoid, and zygomatic. 

The temporal portion or temporal fossa, is bounded above and 
behind by the temporal ridge, in front by the external angular pro- 
cess of the frontal and by the malar bone, and below by the 
zygoma. Itis formed by part of the frontal, great wing of the 
sphenoid, parietal, squamous portion of the temporal, malar bone, 
and zygoma, and lodges the temporal muscle with the deep temporal 
arteries and nerves. 

The mastoid portion is rough, for the attachment of muscles. 
On its posterior part is the mastoid foramen; and below, the mas- 
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toid process. In front of the mastoid process is the external auditory 
foramen, surrounded by the external auditory process; and in front 
of this foramen the glenoid cavity, bounded above by the middle 
root of the zygoma, and in front by its tubercle. 

The zygomatic portion, or fossa, is the irregular cavity below the 
zygoma, bounded in front by the superior maxillary bone, internally 
by the external pterygoid plate, above by part of the great wing of 
the sphenoid, squamous portion of the temporal bone, and temporal 
fossa ; and externally by the zygomatic arch and ramus of the lower 
jaw. It contains the external pterygoid, part of the temporal, and 
internal pterygoid muscle; and 
the internal maxillary artery Fig. 65." 
and inferior maxillary nerve, 
with their branches. At the 
inner side and upper part of the 
zygomatic fossa are two fissures, 
spheno-maxillary and pterygo- 
maxillary. The spheno-mazil- 
lary fisswre, horizontal in direc- 
tion, opens into the orbit, and is 
situated between the great ala of 
the sphenoid and the superior 
maxillary bone. It is completed 
externally by the malar bone. 
The pterygo-mawillary fissure is 
vertical, and descends at a right 
angle from the extremity of the 
preceding. It is situated between 
the pterygoid process and the 
tuberosity of the superior max- 
illary bone, and transmits the 
internal maxillary artery. At 
the angle of junction of these two fissures is a small space, the 
spheno-mauillary fossa, bounded by the sphenoid, palate, and 
superior maxillary bone. In this space are seen the openings of five 
foramina: foramen rotundum, spheno-palatine, pterygo-palatine, 
posterior palatine, and Vidian. The spheno-maxillary fossa lodges 


* Front view of the skull. 1. Frontal portion of the frontal bone. The 2, 
immediately over the root of the nose, refers to the nasal tuberosity; the 3, 
over the orbit, to the supraorbital ridge. 4. Optic foramen. 5. Sphenoidal 
fissure. 6. Spheno-maxillary fissure. 7. Lachrymal fossa in the lachrymal 
bone, the commencement of the nasal duct. The figures 4, 5, 6, 7 are within 
the orbit. 8. Opening of the anterior nares, divided into two parts by the 
vyomer; the cipher is placed upon the latter. 9. Infraorbital foramen. 
10. Malar bone. 11. Symphysis of the lower jaw. 12. Mental foramen. 
13. Ramus of the lower jaw. 14. Parietal bone. 15. Coronal suture. 
16. Temporal bone. 17, Squamous suture. 18. Upper part of the great ala 
of the sphenoid bone. 19. Commencement of the temporal ridge. 20. Zygoma 
of the temporal bone, assisting to form the zygomatic arch. 21, Mastoid 
process. 
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Meckel’s ganglion and the termination of the internal maxillary 
artery. 

The BASE OF THE SKULL presents an internal or cerebral, and an 
external or basilar surface. 

The cerebral surface is divisible into three parts, which are named 
anterior, middle, and posterior fossa of the base of the cranium. 
The anterior fossa is somewhat convex at each side, where it corre- 
sponds with the roof of the orbits; and concave in the middle, in 
the situation of the ethmoid bone and anterior part of the body of 
the sphenoid. The latter and the lesser wings sem = its pos- 

terior boundary. It supports 
Pip. BE the anterior a of the cere- 
brum. In the middle line of 
this fossa, at its anterior part, 
is the crista galli ; immediately 
in front of that process, the 
foramen cecum; and on each 
side, the cribriform plate with 
its foramina, for the transmis- 
sion of the filaments of the ol- 
factory nerve,'and a slit for the 
nasal branch of the ophthalmic 
nerve. Farther back in the 
middle line is the processus 
olivaris, and, at the sides of this 
process, the optic foramina, an- 
terior and middle clinoid pro- 
cesses, and vertical grooves for 
the internal carotid arteries. 

The middle fossa of the base, 
; deeper than the preceding, is 

= bounded in front by the lesser 
wing of the sphenoid; behind, by the petrous portion of the tem- 
poral bone; and is divided into two lateral parts by the sella 
turcica. It is formed by the posterior part of the body, great 


Me 


* Cerebral surface of the base of the skull. 1. One side of the anterior | 
fossa; the cipher is placed on the roof of the orbit, formed by the orbital plate 
of the frontal bone, 2. Lesser wing of the sphenoid. 3. Crista galli. 
4. Foramen cecum. 5. Cribriform lamella of the ethmoid. 6. Processus 
olivaris, 7. Foramen opticum. 8, Anterior clinoid process. 9. Carotid 
groove on the side of the sella turcica, for the internal carotid artery and 
cavernous sinus, 10, 11, 12. Middle fossa of the base of the skull. 10, marks 
the great ala of the sphenoid. 11, Squamous portion of the temporal bone. 
12, Petrous portion of the temporal. 13. Sella turcica. 14. Basilar portion 
of the sphenoid and occipital bone (clivus Blumenbachii). The uneven ridge 
between Nos, 13, 14, is the dorsum ephippii, and the prominent angles of this 
ridge the posterior clinoid processes, 15. Foramen rotundum. 16. Foramen 
ovale. 17, Foramen spinosum; the small irregular opening between 17 and 
12 is the hiatus Fallopii. 18. Posterior fossa of the base of the skull. 
19, 19. Groove for the lateral sinus. 20. Ridge on the occipital bone, which 
gives attachment to the falx cerebelli. 21. Foramen magnum, 22. Meatus 
auditorius internus, 23, Jugular foramen, 
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ala, and spinous process of the sphenoid, and by the petrous 
and squamous portion of the temporal bones. In the centre 
of this fossa is the sella turcica, which lodges the pituitary gland, 
bounded in front by the anterior and middle, and behind by the 
dorsum ephippii and posterior clinoid processes. On each side 
ot the sella turcica is the carotid groove for the internal carotid 
artery, cavernous plexus of nerves, cavernous sinus, and orbital 
nerves ; and farther outwards the following foramina, from before 
backwards: sphenoidal fisswre (foramen lacerum anterius) for the 
transmission of the third, fourth, three branches of the ophthalmic 
division of the fifth, and the sixth nerve, and ophthalmic vein; 
foramen rotunduwm, for the superior maxillary nerve; foramen 
ovale, for the inferior maxillary nerve, arteria meningea parva, and 
neryus petrosus superficialis minor; foramen spinosum, for the 
arteria meningea media ; foramen lacerum basis cranii, which gives 
passage to the internal carotid artery, carotid plexus, and petrosal 
branch of the Vidian nerve. On the anterior surface of the petrous 
portion of the temporal bone is a groove, leading toa fissured open- 
ing, the hiatus Fallopii, for the petrosal branch of the Vidian 
nerve; and immediately beneath this a smaller foramen, for the 
nervus petrosus superficialis minor. ‘Towards the apex of the 
petrous portion is the notch for the fifth nerve, and below it a slight 
depression for the Casserian ganglion. Farther outwards is the 
eminence which marks the position of the perpendicular semicircu- 
lar canal. Proceeding from the foramen spinosum are two grooves, 
which indicate the course of the trunks of the arteria meningea 
media. The whole fossa lodges the middle lobes of the cerebrum. 

The posterior fossa, larger than the other two, is formed by the 
occipital bone, petrous and mastoid portion of the temporals, and by 
a small part of the sphenoid and parietals. It is bounded in front 
by the upper border of the petrous portion and dorsum ephippii, 
and along its posterior circumference by the groove for the lateral 
sinuses; it gives support to the pons Varolii, medulla oblongata, 
and cerebellum. In the centre of this fossa is the foramen magnum, 
bounded at each side by a rough tubercle, which gives attachment 
to the odontoid ligament, and by the anterior condyloid foramen. 
In front of the foramen magnum is the concave surface (clivus 
Blumenbachii) which supports the medulla oblongata and pons 
Varolii, and on each side the following foramina, from before 
backwards. The internal auditory foramen, for the auditory and 
facial nerve and auditory artery; behind, and externally to this, is 
a small foramen leading into the aqueductus vestibuli ; and below 
it, partly concealed by the edge of the petrous bone, the aguceductus 
cochlee ; next, a long fissure, the foramen lacerwm posterius, or 
jugular foramen, giving passage externally to the commencement of 
the internal jugular vem, and internally to the eighth pair of 
nerves. Converging towards this foramen from behind is the deep 

oove of the lateral sinus, and from the front the groove for the 
inferior petrosal sinus. 

Behind the foramen magnum is a longitudinal ridge, which gives 
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attachment to the falx cerebelli, and divides the two inferior fossa 
‘of the occipital bone; and above the ridge is the internal occipital 
protuberance and the transverse groove lodging the lateral sinus. 
The external surface of the base of the skull is extremely uneven. 
From before backwards it is formed by the palate processes of the 
superior maxillary and palate bones ; the vomer; pterygoid, spinous 
processes, and part of the body of the sphenoid; under surface of 
the squamous, petrous, and mastoid portion of the temporals; and 
by the occipital bone. The palate processes of the superior maxil- 
lary and palate bones constitute the hard palate, which is raised 
above the level of the rest of the base, and is surrounded by the 
alveolar processes containing the teeth of the upper jaw. At the 
anterior extremity of the hard 
palate, and directly behind the 
front incisor teeth, is the ante- 
rior palatine or imcisive fora- 
men, the termination of the 
anterior palatine canal, which 
transmits the naso-palatine 
nerves and anterior palatine 
arteries. At the posterior an- 
gles of the palate are the pos- 
terior palatine foramina, for 
the palatine nerves and arteries. 
Passing inwards from these 
foramina is the transverse ridge, 
to which are attached the apo- 
neurotic expansions of the ten- 
sor palati muscles; and at the 
middle line of the posterior 
border, the palate spine, which 
gives origin totheazygos uvule. 
‘he hard palate is marked by a 
crucial suture, which distin- 
guishes the four processes of 
which it is composed. Behind, 
and above the hard palate, are 
the posterior nares, separated by the vomer, and bounded at each 
side by the pterygoid processes. At the base of the pterygoid 
processes are the pterygo-palatine canals. The internal pterygoid 
plate is long and narrow, terminated at its apex by the hamular 
process, and at its base by the scaphoid fossa. The external plate 


* External or basilar surface of the base of the skull. 1,1. The hard palate. 
The figures are placed on the palate processes of the superior maxillary bones. 
2. Incisive, or anterior palatine foramen. 3. Palate process of the palate bone. 
The large opening near the figure is the posterior palatine foramen. 4. Palate 
spine; the curved line upon which the cipher rests is the transverse ridge. 
5. Vomer, dividing the openings of the posterior nares. 6. Internal pterygoid 
plate. 7. Scaphoid fossa.. 8. External pterygoid plate. The interval between 
6 and 8 (right side of the figure) is the pterygoid fossa. 9. Zygomatic fossa. 
10. Basilar process of the occipital bone. 11. Foramen magnum. 12. Foramen 
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is broad; the space between the two is the pterygoid fossa; it 
contains part of the internal pterygoid muscle, and the tensor 
palati. Externally to the external pterygoid plate is the zygo- 
matic fossa. Behind the nasal fossee, in the middle line, is the 
under surface of the body of the sphenoid, and the basilar pro- 
cess of the occipital bone, and still farther back, the foramen 
magnum. At the base of the external pterygoid plate, on each side, 
is the foramen ovale, and behind this the foramen spinoswm with 
the prominent spine which gives attachment to the internal lateral 
ligament of the lower jaw and laxator tympani muscle. Running 
outwards from the apex of the spinous process of the sphenoid bone, 
is the fissura Glaseri, which crosses the glenoid fossa transversely, 
and divides it into an anterior smooth surface, bounded by the 
eminentia articularis, for the condyle of the lower jaw, and a pos- 
terior rough surface for a part of the parotid gland. Behind the 
foramen ovale and spinosum is thé irregular fissure between the 
spinous process of the sphenoid bone and the petrous portion of the 
temporal, the foramen lacerum basis cranii (called also foramen 
lacerum medium), which lodges the internal carotid artery and 
Eustachian tube, and in which the carotid branch of the Vidian 
nerve joins the carotid plexus. Following the direction of this 
fissure outwards, we see the foramen for the Eustachian tube, and 
that for the tensor tympani muscle, separated from each other by 
the processus cochleariformis. Behind the fissure is the pointed 
process of the petrous bone which gives origin to the levator palati 
muscle, and, externally to this process, the carotid foramen for the 
transmission of the internal carotid artery and ascending branch of 
the superior cervical ganglion of the sympathetic; and behind the 
carotid foramen, the foramen lacerum posterius basis cranii and 
jugular fossa. Externally, and somewhat in front of the latter, is 
the styloid process, and at its base the vaginal process. Behind 
and at the foot of the styloid process is the stylo-mastoid foramen, 
for the facial nerve and stylo-mastoid artery, and farther outwards 
the mastoid process. At the inner side of the root of the mastoid 
process is the digastric fossa; and a little farther inwards, the oc- 
cipital groove. On the sides of the foramen magnum, and near its 
anterior circumference, are the condyles of the occipital bone. In 
front of each condyle, and piercing its base, is the anterior condy- 
loid foramen for the hypoglossal nerve, and directly behind the 
condyle the irregular fossa in which the posterior condyloid foramen 
is situated. Behind the foramen magnum are the two curved lines 
of the occipital bone, the spine, and the protuberance, with the 
rough surfaces for the attachment of muscles. 


ovale. 13. Foramen spinosum. 14. Glenoid fossa. 15, Meatus auditorius 
externus. 16. Foramen lacerum anterius basis cranii. 17, The carotid 
foramen of the left side. 18. Foramen lacerum posterius, or jugular foramen. 
19. Styloid process. 20. Stylo-mastoid foramen. The elevation just to the 
right of the cipher is the jugular tubercle; and the groove to its left the 
digastric fossa. 21. Mastoid process. 22. One of the condyles of the occipital 
bone. 23. Posterior condyloid fossa. 
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The Facr is somewhat oval in contour, uneven in surface, and 
excavated for the reception of two principal organs of sense, the eye 
and the nose. It is formed by part of the frontal bone and by the 
bones of the face. Superiorly it is bounded by the frontal eminences ; 
beneath these are the superciliary ridges, converging towards the 
nasal tuberosity: beneath the superciliary ridges are the supra- 
orbital ridges, terminating externally in the external border of the 
orbit, and internally in the internal border, and presenting towards 
their inner third the supraorbital notch, for the supraorbital nerve 
and artery. Beneath the supraorbital ridges are the cavities of 
the orbits. Between the orbits is the bridge of the nose, over- 
arching the anterior nares; and on each side of the nares the canine 
fossa of the superior maxillary bone, the infraorbital foramen, and 
still farther outwards the prominence of the malar bone; at the 
lower margin of the nares is the nasal spine, and beneath it the 
superior alveolar arch, containing the teeth of the upper jaw. 
Forming the lower boundary of the face is the lower jaw, contain- 
ing in its alveolar process the lower teeth, and projecting inferiorly 
to constitute the chin; on either side of the chin is the mental 
foramen. Ifa perpendicular line be drawn from the inner third of 
the supraorbital ridge to the inner third of the body of the lower 
jaw, it will be found to intersect three openings; the supraorbital, 
infraorbital, and mental, each giving passage to a facial branch of 
the fifth nerve. 

ORBITS. 


The orbits are two quadrilateral hollow cones, situated in the 
upper part of the face, and intended for the reception of the eye- 
balls, with their muscles, vessels, and nerves, and the lachrymal 
glands. The central axis of each orbit is directed outwards, so 
that the axes of the two, continued into the skull through the optic 
foramina, would intersect over the middle of the sella turcica. e 
superior boundary of the orbit is formed by the orbital plate of the 
frontal bone, and part of the lesser wing of the sphenoid; the 
inferior, by part of the malar bone, superior maxillary, and palate 
bone; the internal, by the lachrymal bone, os planum of the 
ethmoid, and part of the body of the sphenoid; the external, b 
the orbital process of the malar bone and great ala of the sphenoid. 
These may be expressed more clearly in a tabular form :— 


Frontal. 
Sphenoid (lesser wing). 


Outer wall. Inner wall. 
Malar. Orbit. Lachrymal. 
Sphenoid (greater wing). Ethmoid (os planum). 


Sphenoid (body). 


Malar. 
Superior Maxillary. 
Palate. 
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There are nine openings communicating with the orbit ; the optic, 
for the admission of the optic nerve and ophthalmic artery; the 
sphenoidal fisswre, for the transmission of the third, fourth, the 
three branches of the ophthalmic division of the fifth nerve, the 
sixth nerve,and the ophthalmic vein ; the spheno-mawillary fissure, 
for the passage of the superior maxillary nerve and infraorbital 
artery to the opening of entrance of the infraorbital canal ; temporo- 
malar foramina, two or three small openings in the orbital process 
of the malar bone, for the passage of filaments of the orbital branch 
of the superior maxillary nerve; anterior and posterior ethmoidal 
foramina in the suture ‘between the os planum and frontal bone, 
the former transmitting the nasal nerve and anterior ethmoidal 
artery, the latter the posterior ethmoidal artery and vein; the 
opening of the nasal duct ; and the swpraorbital notch or foramen, 
for the supraorbital nerve and artery. 


NASAL FOSS. 


The nasal fossz are two irregular cavities, situated in the middle 
of the face, and extending from before backwards. They are 
bounded above by the nasal bones, ethmoid, and sphenoid; below 
by the palate processes of the superior maxillary and palate bones ; 
externally by the superior maxillary, lachrymal, inferior turbinated, 
superior and middle turbinated bones of the ethmoid, palate, and 
internal pterygoid plate of the sphenoid: and the two fosse are 
separated by the vomer and perpendicular lamella of the ethmoid. 
These may be more clearly expressed in a tabular form :— 


Nasal bones. 


Ethmoid. 
Sphenoid. 
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Palate processes of superior maxillary. 
Palate processes of palate bone. 


Each nasal fossa is divided into three irregular longitudinal pas- 
sages, or meatuses, by three processes of bone, which project from its 
outer wall—the superior, middle, and inferior turbinated bone; 
the superior and middle turbinated bone being processes of the 
ethmoid; the inferior, a distinct bone of the face. The superior 
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meatus occupies the superior and posterior part of each fossa: it is 
situated between the superior and middle turbinated bone, and has 
opening into it three foramina—viz., foramen of the posterior eth- 
moid cells, foramen of the sphenoid cells, and spheno-palatine 
foramen, The middle meatus 
is the space between the mid- 
dle and inferior turbinated 
bone; it also presents three 
foramina, the opening of the 
frontal sinus, of the anterior 
ethmoid cells, and of the an- 
trum. ‘The largest of the 
three passages is the inferior 
meatus, which is the space 
between the inferior turbi- 
nated bone and the floor of 
the nasal fossa; in it there 
are two foramina, the termi- 
nation of the nasal duct, and 
the opening of the anterior 
palatine canal. Inthe recent 
state the Eustachian tube 
looks forward into the nares, and opens into the pharynx just 
behind the inferior meatus; it may therefore be considered practi- 
cally as a third opening into the latter. The nasal fosse: commence 
upon the face by a large irregular opening, the anterior nares, and 
terminate posteriorly in the two posterior nares. 


* Longitudinal section of the nasal fossee made immediately to the right of 
the middle line, the bony septum removed in order to show the external wall 
of the left fossa. 1. Frontal bone.. 2. Nasal bone. 3. Crista galli process of 
the ethmoid. The groove between 1 and 3. is.the lateral boundary of the 
foramen cecum. 4. Cribriform plate:of the ethmoid. 5. Part of the sphenoidal 
cells. 6, Basilar portion of the sphenoid bone. Bones 2, 4, and 5, form the 
superior boundary of the nasal fossa. 7, 7. Articulating surface of the palatine 
process of the superior maxillary bone. The groove between 7, 7, is the 
lateral half of the incisive canal, and the dark aperture in the groove the 
inferior termination of the left naso-palatine canal. 8. Nasal spine. 9. Pala- 
tine process of the palate bone. a. Superior turbinated bone, marked by grooves 
and apertures for filaments of the olfactory nerve. 6. Superior meatus. 
c. A probe passed into the posterior ethmoidal cells. d. Opening of the 
sphenoidai cells into the superior meatus. e. Spheno-palatine foramen. 7, Middle 
turbinated bone. g,g. Middle meatus. h. A probe passed into the infundi- 
bular canal leading from the frontal sinuses:and anterior ethmoidal cells; the 
triangular aperture immediately above the letter is the opening of the 
maxillary sinus. é Inferior turbinated bene. 4%, &. Inferior meatus. 7,1 A 
probe passed up the nasal duct, showing the direction of that canal. The 
anterior letters g, /, are placed on the superior maxillary bone, the posterior 
on the palate bone. m. Internal pterygoid plate. m. Its hamular process. 
o. External pterygoid plate. p. Root of the pterygoid processes. g. Posterior 
palatine foramina. r. Roof of the left orbit. s. Optic foramen.. 4 Groove 
for the last turn of the internal carotid artery. converted into a'foramen by the 
development of an osseous communication between the anterior and middle 
clinoid process. v. Sella turcica. ¢.. Posterior-clinoid process, 
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About the second week after conception the first trace of the 
embryo is observed in the blastoderm of the ovum, as a longitudinal 
groove, the primitive trace, at the bottom of which a cellular 
cylinder is developed,—this is termed the chorda dorsalis or noto- 
chord; from it the base of the skull and the vertebral column are 
developed. The noto-chord does not, however, run the whole length 
of the primitive groove, but stops short anteriorly at a point which 
ultimately becomes the sella turcica. One end of the primitive 
groove becomes wider than the rest, and more distinctly raised up 
from the level of the blastoderm: this is the cephalic portion.. On 
each side of the groove processes are developed, called dorsal 
lamine, which grow up so as ultimately to coalesce over the groove 
and so convert it into a canal for the reception of the brain and 
spinal cord. Very soon the portion which is to become spinal 
column is distinguished from the 
cephalic portion by the production of 
peculiar quadrilateral masses called 
primitive or primordial vertebroe, none 
of which ever appear in the part from 
which the head is to be developed. 
Soon after the closure of the dorsal 
laminze, the cranial cavity is observed 
to be marked by three dilatations: 
these are the cerebral vesicles, the an-- 
terior being the largest.. Next, the 
cranial cavity curves forwards, so that: 
the anterior vesicle gets to be on a 
lower level than the others, and its 
long axis gets to be at right angles to 
that of the posterior vesicle; by this 
means, the middle vesicle becomes the: most anterior} part of the 
whole body, and has the anterior vesicle beneath it (fig. 69). 

While the dorsal laminz have been: growing up over the primi- 
tive groove in the manner described, similar plates have been 
growing downwards to form the walls of the visceral cavities. 


* Diagrammatic view of the head and upper part of the body of an embryo 
chick of the fourth day. 1. Chorda dorsalis, terminating at the back part of 
the sella turcica. 2. Upper primordial vertebra... 3,. Anterior part of anterior 
cerebral vesicle. 4. Posterior part of the same. 5. Middle cerebral vesicle. 
6. Posterior cerebral vesicle. 7. Rudimentary eye. 8. Ear. 9. Branchial 
arches and branchial clefts. V., VII., VIII.,1X. The fifth, seventh, eighth, 
and ninth nerves. 

+ The terms used in this-description are those of “Comparative Anatomy.” 
By the anterior part. of the body is meant that. which is swperior in man in the 
erect posture ; thus also, the dorsal surface of man becomes superior, and the 
ventral inferior. 
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These are also continued forwards to form the neck and face, but 
do not here remain simple as in the trunk, but are divided by deep 
grooves, which eventually become slits, and are called “ branchial 
clefts.” The processes thus formed are called “ branchial or visceral 
arches ;” they are four in number (fig. 70), but as 
the first alone is concerned in the development of the 
face, we shall not here describe the changes which 
take place in the other three. The anterior part of 
the first or anterior branchial arch becomes separated 
from the posterior portion by a shallow cleft, so as to 
form a distinct lobe, which is called the superior 
maxillary process ; from it are developed the superior 
maxillary and palate bones, together with the inter- 
nal pterygoid process of the sphenoid. The posterior 
part of the first arch forms by its extremities the 
malleus, and has developed in it a peculiar cartilage (cartilage of 
Meckel) on which, as on a scaffolding, the lower jaw is developed. 
The upper part of the first branchial cleft remains to form the ex- 
ternal aperture of the ear, the cavity of the tympanum, and the 
Eustachian tube, the lower portion of this and the whole of the 
other clefts becomes filled up. 

From the centre of the anterior cerebral vesicle a lobe is formed 
which descends between the superior maxillary processes: this is 
called the middle frontal or naso-frontal process; at its inferior 
extremity itis enlarged by the addition of two lesser lobes which are 
called internal nasal processes. Further out is another lobe (ewternal 
nasal process) which is also derived from the anterior cerebral vesicle. 

Between the middle frontal lobe and the external 
Fig. 714 nasal is a small slit which ultimately comes to 
<= form the nostrils, while between the external 
nasal lobe and the superior maxillary is a some- 
what larger space in which the eye is afterwards 
doreloned. (see fig. 71). From the middle frontal 
process and its appendages there are formed the 
nasal, vomer, and intermaxillary bones, the nose | 
and upper lip; from the lateral, frontal, or exter- 
nal nasal process the lachrymal bone and nasal 
duct. 

All the bones of the head and face are mem- 
branous when first formed, but those of the base 
pass through a cartilaginous stage before they be- 
come osseous ; the bones which are developed from 
cartilage are the occipital below the occipital protuberances, the 


Fig. 70.* 


* Human Embryo at the end of the third week. 1, 2, 3, 4. The visceral 
arches. a. The maxillary process. 0. The eye. 

+ Human Embryo at the close of the fifth week. 1and 2. The first two vis- 
ceral arches. a. The superior maxillary process. 0. The Hye. ec. The lateral 
naso-frontal process. 7: The naso-frontal process. ¢ The tongue. 
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petrous and mastoid portions of the temporal, the sphenoid (except 
the internal pterygoid process), the ethmoid, the inferior turbinated, 
and the ossicula auditi. 

At the time of birth the bones of the vertex are not fully ossified, 
so that membranous intervals are left between the several bones at 
their angles. These are called fontanelles, this name being given 
them because in these intervals the 
pulsations of the brain are visible, 
and are supposed to resemble the 
rising of water at a fountain-head. 
The chief of these spaces is that 
between the anterior superior angles 
of the parietals, and the superior 
angles of the un-united frontal seg- 
ments—this is the anterior fonta- 
nelle; it is of much use to the ac- 
coucheur in the determination of the 
position of the child. The posterior \ 
fontamelle is situated between the 
occipital bone and the posterior supe- 
rior angles of the parietals; it is 
smaller than theanterior, and becomes 
closed earlier. There are also smaller SS 
spaces at the inferior angles of the Re. 
parietal bones, but these are insignificant, and are filled in soon after 
birth. The anterior fontanelle remains open until the first or second 
year. 

There is no doubt that the non-completion of the cranial bones 
at the time of birth is of much importance, as allowing compression 
of the head to take place during parturition, without injury either 
to the cranium or its contents. 

Of the changes which take place in the cranium and face after 
birth, the most important are those which affect the lower jaw, and - 
those which result in the enlargement of the air cavities. The 
former having been fully described in connexion with the anatomy 
of the lower jaw, need not be further dwelt on; the latter take 
place shortly after the time of puberty, and iad to be rendered 
necessary by the increased activity of the olfactory organ and of 
the respiratory function. 

Mr. Hilton has pointed out that the development of the sphe- 
noidal cells appears to determine the formation or enlargement of 
all the other cavities. Thus, by the formation of these cells, the 
rostrum of the sphenoid is carried downwards and forwards, and 
with it the vomer, which, as it articulates with the palate process 


Fig. 72.* 


* View of the vertex of a foetal skull at the time of birth. 1. Superior angle 
of occipital bone. 2. Parietal, 3, Frontal segment. 4. Anterior fontanelle. 
5. Posterior fontanelle. 
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of the superior maxilla, carries this latter bone also downwards and 
forwards, and thus increases the vertical. and antero-posterior 
diameters of the nasal cavity, giving room at the same time for the 
expansion of the antrum. In like manner, also, the vomer advances 
the perpendicular lamella of the ethmoid, and this in its turn carries 
forwards the outer plate of the frontal bone, so as to leave between 
the outer and inner tables a cavity, the frontal sinus. It also 
carries forwards the nasal bones, thus giving prominence to the 
bridge of the nose. 


VERTEBRAL THEORY OF THE SKULL. 


According to this theory, the skull consists of a series of vertebrae, 
modified to suit its primary idea, that of protecting the brain and 
lodging the organs of sensation. The base of the skull from the 
front of the foramen magnum to the crista galli constitutes the 
centra; the expanded cranial bones form the neural arches; and 
the hyoid bone and bones of the face are the hemal arches. It is 
usually considered to be composed of four vertebrae. 


Fig. 73.* 


The occipital vertebra is composed as follows:—The basilar 


* The four cranial vertebrae; the dotted lines pass through the elements of 
each, 1. The occipital. 2.‘ The parietal or post-sphenoid, 38, The frontal or 
pre-sphenoid, 4. The nasal or ethmoid, 
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process is the centrum, the foramen magnum the neural canal, the 
cranial flattened part of the occipital the newral spine. The hemal 
arch is composed of the styloid process of the mastoid bone, which 
is considered to belong to the occipital rather than the temporal ; 
and the stylo-hyoid ligament, which is the analogue of the osseous 
part of the hyoidean arch in many animals, and is rudimentary in 
man. The hemal spine is the body of the hyoid bone. 

The parietal or post-sphenoid vertebra has for centrum the body 
of the sphenoid as far forward as the olivary process, which latter 
part, along with the sphenoidal spongy bones, is developed separately. 
The posterior division of the body is called the post-sphenoid bone. 
The newral arch is formed of the greater wings and the parietal 
bones; the squamous bones being additions. The hemal arch is 
the lower jaw. 

The frontal or pre-sphenoid vertebra has for its centrum the an- 
terior division of the sphenoid called the pre-sphenoid. The newral 
arch is constituted by the lesser wings, and the frontal bone. The 
hemal arch is more difficult to recognise, but is formed of the 
palate, and superior maxillary bones. 

The ethmoid or nasal vertebra.—This segment departs so far 
from the typical vertebra that its parts are with difficulty re- 
cognisable. Its centrvwm is the perpendicular lamella of the eth- 
moid bone prolonged up into the crista galli. The cribriform plates 
and nasal bones are considered to form the neural arch. The only 
part of the hemal arch which can be recognised is the hemal 
spine formed by the inter-maxillary or incisive part of the supe- 
rior maxillary. This is supported on the extremity of the vomer, 
a continuation downwards of the centrum, and nothing corre- 
sponding to the lateral parts of the hemal arch or hemapophyses 
can be observed. 

Certain parts of the bones of the head are excluded from the 
above enumeration, such as the petrous, the tympanic, the ptery- 
goid, the malar, the lachrymal; these are considered to be either 
sense capsules, or diverging appendages and parts of transverse 
processes. 

It must be stated that there is room for considerable difference of 
opinion as to the particular segment to which some portions of the 
partially developed skull ought to be assigned, and in the completed 
skull all trace of segmentation in the base has Sarno, The 
observations of Huxley on the development of the vertebrate 
skeleton, seem to throw doubt on the segmentation of the cranial 
base in its earliest stage, and indeed on the whole theory which 
recognises in the skull the coalescence of modified vertebra. It is 
sufficient for a text-book that the general principle of the differen- 
tiation should be indicated, leaving the student who is interested in 
the matter to study it in works devoted to the subject, 
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TEETH, 


Man is provided with two sets of teeth, which appear the one in 
succession to the other; the first are the teeth of childhood—they 
are called temporary, deciduous, or milk-teeth ; the second continue 
until old age, and are named permanent. 

The permanent teeth are thirty-two in number, sixteen in each 
jaw; they are divisible into four classes: incisors, of which there 
are four in each jaw, two central and two lateral; canine, two above 
and two below; bicuspid, four above and four below; and molars, 
six above and six below. 

The temporary teeth are twenty in number: eight incisors, four 
canines, and eight molars. There are no bicuspids in the temporary 
set, but the eight deciduous molars are succeeded by the permanent 
bicuspids. 

The following table shows the position of the teeth relative to each 
other, in each set, and the relation of those of the temporary to those 
of the permanent series :— 

Mo. Ca, In. Ca. Mo. r 
Temporary § Upper 21413, 3333 

seh Lower 21 40 


Mo. Bi. Ca. In. Ca. Bi. Mo. 


Permanent § Upper_3 2 1 4 1 2 3=16 39 
teeth. Lower $8 Y 1°4° 2) 2 4200 


Every tooth is divisible into a crown, which is the part above the 
gum; a constricted portion around the base of the crown, the neck ; 
and a root or fang, which is contained within the alveolus. The 
root is invested by periosteum, whichis a bond of connexion between 
it and the alveolus. 

Characters of the Permanent Teeth.—The incisors (cutting teeth) 
are named from presenting a sharp and cutting edge, formed at the 
expense of the posterior surface. The crown is flattened from betore 
backwards, being somewhat convex in front and concave behind; 
the neck is much constricted, and the root compressed from side to 
side; at its apex is a small opening for the passage of the nerve 
and artery of the tooth. The upper incisors are directed a little 
had they are larger than the lower, and slightly overlap 
them. 

The canine teeth (cuspidati) follow the incisors in order from 
before backwards; two are situated in the upper jaw, one at each 
side, and two in the lower. The crown is larger than that of the 
incisors, convex before, concave behind, and tapering to a blunted 
point or cusp. The root is longer than that of all the other teeth, 
compressed at each side, and marked by a slight groove. ‘Ihe upper 
canine teeth (called eye-teeth) are longer and larger than the lower, 
and are situated a little behind and external to them. 
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The bicuspid teeth (bicuspidati, small molars), two at each side 
in each jaw, follow the canine, and are intermediate in size between 
them and the molars. The crown is compressed from before back- 
wards, and surmounted by two tubercles, one internal, the other 
external, the latter being the largest. The neck is oval; the root is 
compressed, marked on each side by a deep groove, and bifid near 
its apex. ‘The teeth of the upper jaw have a greater tendency to 
the division of their roots than those of the lower, and the posterior 
than the anterior pair. 

The molar teeth (multicuspidati, grinders), three at each side in 
each jaw, are the largest of the permanent set. The first molar is 
the largest and broadest, and the third is the smallest, so that we 
have a gradation of size of these teeth. The crown is quadrilateral, 
and is surmounted by four or five tubercles (four in the upper, five 
in the lower molars); the neck is large and round, and the root 
divided into several fangs. In the upper jaw the 
first and second molar teeth have three roots, some- 
times four, more or less widely separated from each 
other, two of the roots being external, the other in- 
ternal. In the lower, there are but two roots, an- 
terior and posterior, flattened from behind forwards, 
and grooved so as to mark a tendency to division. 
The third molars, or wisdom-teeth (dentes sapientie), 
are smaller than the other two; they present three 
tubercles on the surface of the crown, and the rvot 
is single and grooved, appearing to be made up of 
four or five fangs compressed together, or partially 
divided. In the lower jaw the fangs are frequently 
separated to some distance from each other, and ,| 
curved backwards, so as to offer considerable resis- 
tance in the operation of extraction. \ 

The range of teeth in each jaw forms a pretty 
uniform curve, without any break or diastema, such 
as occurs to some extent in the Quadrumana, and 
more markedly in the Rodents and Ruminants. 

Characters of the Temporary Teeth.—In general 
form these resemble the teeth of the permanent set, 
but they are smaller. 'The second molar is the largest, 
being indeed larger than the second permanent 
bicuspid which succeeds it. The first upper molar 
has only three cusps, the second has four, the first 
lower molar has four and the second five cusps. The 

- fangs are like those of the permanent set, but are 
- smaller and more divergent. 
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* Magnified section of a canine tooth, showing intimate structure. 1. Crown. 

2,2. Neck. 3. Fang. 4. Pulp cavity. 5. Opening by which the vessels and 

nerves communicate with the pulp. - 6, 6. Dentine. 7, 7. Enamel. 8, 8. 
Cement, 
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STRUCTURE OF TEETH. 


If a vertical section be made through a tooth, it will be found to 
be hollowed out in its interior into a small cavity, the pulp cavity, 
which has a general resemblance in its form to the external con- 
figuration of the tooth. It extends upwards a little into the cusps, 
and is prolonged downwards into the fangs, terminating at the ex- 
tremity of each of the latter in a small opening which transmits the 
vessels and nerves. This cavity is filled with a soft, highly vascu- 
lar, and sensitive substance, called the dental pulp, which consists 
of areolar tissue intermingled with nucleated cells, and which sup- 
ports capillary loops and minute nerve fibres; the pulp is conti- 
nuous through the apertures at the extremity of the fangs with the 
periosteum on the outside of the tooth. 

The solid portion of the tooth is composed of three distinct struc- 
tures :—1l. The dentine or wory, which forms the bulk of the tooth ; 
2. The enamel, which forms a thick covering to the crown; and 3. 
The cement, which covers the fang externally. 

The dentine (ivory or tooth-bone), is a hard substance having 
some resemblance to bone, but on microscopic examination it 
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appears to consist of very minute, tapering, and branching tubules, 
cuitauied in a dense, homogeneous intertubular matrix. - These 
tubules commence by their larger ends in the wall of the pulp cavity, 
and pursue a radiating and serpentine course towards the periphe 

of the tooth; they give off minute branches from their sides, me 
divide dichotomously as they proceed, so that when they reach the 
outer layers of the dentine they have become very numerous and 


* Section of dentine in the direction of the tubules. a. Dentinal tubules. 
bv. Nodular layer. c. Cement. 
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minute. Upon cross section the dentinal tubules appear each to be 
surrounded by an annulus of considerable thickness (fig. 76); but it 
is probable that this ap- 


pearance results from the ae, st" is 
obliquity of the section, by eerie 
which a certain length of rh ae es 
the tubes is seen as wellas <@S2>> 6 9796 @% 9, 


their extremities. Kélliker RESO » 
states that the true wall of 7S 
the canal can only be seen 9% 33 
as a faint yellow ring, and | caf eg OE 
even this is not always Ka OC" Pongs q 
manifest. In the recent 
state the tubules are occupied by a gelatinous substance which is 
continuous with the dental pulp, and which serves to convey 
nutritive material to the dentine; it appears also to confer on 
the latter a certain amount of sensibility. The tubules are most 
numerous in the crown (fig. 76, a), where they are closely crowded 
together, while in the fang they are much more scattered, so that 
here the matrix forms the largest element (fig. 76,3). The matrix 
of the dentine appears to be perfectly homogeneous, without 
trace of fibres or granules; when softened by reagents it has 
a tendency to split up into laminz, but no such lamination is 
observable in hard sections. The surface of the dentine which is 
in contact with the enamel is marked by hexagonal depressions, 
corresponding to the ends of the enamel fibres. In the fang the 
outer portion of the dentine—namely, that next the cement—has 
often a peculiar nodular appearance(fig. 75, b), which results from the 
incomplete fusion of the calcareous masses when they are deposited. 
0 eal also we find in this situation irregular lacunar spaces, 
which are filled with the 

same protoplasmic ma- 
terial as the dentinal 
tubules. 

The enamel forms a 
crust over the whole ex- 
posed surface of the crown 
of the tooth to the com- 
mencement of its root; it 
is thickest on the summit 
of the tooth, and becomes 
gradually thinner as it 
approaches the neck. It 
is translucent and bluish 
inthin sections,andisthe 


* Transverse section of dentine, showing the tubules cut across. A, in the 
crown; B, in the fang. 
__+ Longitudinal section of the enamel, showing the wavy arrangement of the 
fibres, and the faint transverse striations. 


Fig. 77.4 
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hardest and most brittle substance in the body; it contains only 
about three and a half per cent. of animal matter. ; 

The enamel is composed of minute fibres which run in a — 
course from the dentine to the free surface of the crown, and whic 
on cross section are seen 
to be hexagonal (fig. 78, 
a). By their attached 
ends they fit into thepits 
already described as ex- 
isting on the surface of 
the dentine. The enamel 
fibres are marked at 
irregular intervals by 
transverse lines (fig. 78 
B), which possibly may 
indicate their formation 
from aggregated cells, 
although this is denied 
by many histologists, who, however, do not give any better explana- 
tion of their origin. The enamel is covered by a thin homogeneous 
membrane, which separates from it on the application of hydro- 
chloric acid—this is called the cuticle of the enamel, or Nasnvyth’s 
membrane. ; 

The cortical substance, or cement, forms a thin coating over the 
root of the tooth, from the termination of the enamel to the openin, 
in the apex of the fang. In structure it is analogous to bone, an 
is characterized by the presence of lacunz and canaliculi (fig. 75, ¢), 
but it generally has no Haversian canals, although these also may 
appear in the cement in old age. It increases in thickness as age 
advances, and gives rise to those exostosed appearances occasionally 
seen on the teeth of very old persons, or in those who haye taken 
much mercury. In old age the pulp cavity is often filled up and 
obliterated by osseous substance analogous to the cement, but 
bearing also some resemblance to dentine; this is called osteoden- 
tine; it is traversed by canals which are surrounded by concentric 
lamin, like the Haversian canals of bone. 


DEVELOPMENT OF THE TEETH, 


The development of the teeth in the human subject has been 
successfully investigated by Goodsir, whose inquiries commenced as 
early as the sixth week after conception, in an embryo, which 
measured seven lines and a half in length, and weighed fifteen 
grains. At this early period a groove of a horseshoe form is ob- 
served along the edge of the mucous membrane of the upper jaw, 
between the rudimentary lip and palate,—this is called the primi- 
tive dental groove (fig. 79, a). On the floor of this groove ten small 


* a, Transverse section of the enamel, showing the fibres to be irregularly 
hexagonal. 3B. Detached enamel fibres, more highly magnified than in fig. 77. 
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elevations appear; these are the papillz, from which the ten tem- 
porary teeth are developed (fig. 79, b). The first to make their appear- 
ance are those of the anterior deciduous molars of the upper jaw,— 
they are first observed about the seventh week of foetal life. Next, 
in the eighth week, the papilla of the deciduous canines of the 
upper jaw spring up; and during the ninth week the germs of the 
incisor teeth become faintly visible. The papille of the posterior 
milk molars do not make their appearance till about the tenth week 
of foetal life. Thus, then, we have the bottom of the groove occu- 
pied by ten round, granular elevations, called papilla, which are 
the rudiments of the milk teeth. This constitutes the papillary 
stage. The germs of the teeth of the lower jaw are more tardy than 
those of the upper, the whole of the papilla not being apparent till 
the end of the eleventh week. 

While this process has been going on, the lips of the groove have 
not remained stationary; they have grown upwards and inwards, 


Fig. 79.* 


ee 


so as to separate the papille from each other, and at the same time 
to deepen the groove. Thus, by the thirteenth week, each papilla 
is contained in a distinct cavity or follicle, which, however, it does 
not completely fill. This is called the follicular stage of dental de- 
velopment (fig. 79, c). The papilla now grow rapidly, so that they 
soon protrude above the edges of the follicles in which they are 
situated; they also undergo a change of shape, each beginning to 
assume the shape characteristic of the tooth which is to be 
developed from it. 

While the papillz are being thus altered in form, a change also 
takes place in the mouths of the follicles, for the edges of these 
become developed so as to form opercula, or lids, which correspond 


- in shape with the crowns of the future teeth, there being two of 


* Successive stages of the development of the deciduous or temporary teeth 
and of the origin of the capsules of the permanent set. a. Primitive dental 
groove, seen in transverse section. 0b. Origin of dental papilla from its floor. 
c. Papilla projecting from the mouth of its follicle. d,e. Formation of the 
opercula, the meeting of which converts the follicle into a closed capsule. /. 

apsule completed, with incipient formation of cavity of reserve. g, h, i. For- 
mation of capsules and papille of permanent teeth from cavity of reserve, and 
eruption of milk-teeth. 
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these for each of the canines, and four or five for each of the molars 
(fig. 79, d, e). Now, also, the papille begin to recede into the follicles, 
from the more rapid growth of the edges of the latter. During the 
fourteenth week small lunated depressions appear in the edges of 
the dental follicles, a little above and to the inner side of the oper- 
cula; these are the rudiments of the follicles of the cavities of 
reserve for the anterior permanent teeth. 

In the fifteenth week the edges of the opercula cohere so as to 
convert the follicles into saccules; the upper portion remains open 
for a short time as the secondary dental groove, but this also soon 
closes, so as to form the cavities of reserve. This completes 
the saccular stage (fig. 79, f,g). The reserve cavities descend to 
the inner side of the saccules of the temporary teeth; about the 
fifth month they become dilated at their distal extremities, and 
folds or papillae project into their bases ; these are the germs of the 
permanent teeth. About the same period also, the posterior part 
of the primitive dental groove, which has remained open, has 
developed in it the papilla and follicle of the first permanent molar; 
this, like the other follicles, forms a cavity of reserve, in which is 
developed the second permanent molar, and as this secondary 
follicle descends it has yet another cavity produced in its upper 
part, for the last molar of the permanent series. 

As the teeth have developed much more rapidly than the jaw, the 
germs of the permanent molars are gradually pressed backwards 
and upwards into the maxillary tuberosity in the upper jaw, and 
into the coronoid process of the lower jaw, but during the seventh 
and eighth months the jaw increases in length, and the per- 
manent molars get to occupy their proper position in the dental 
range. 

Formation of the Hard Tissues—Upon the completion of the 
saccular stage of dentition, the germs of the temporary teeth are 
present in the shape of ten vascular papille enclosed in as many 
saccules. At this period the papille are found to consist micro- 
scopically of white fibrous tissue, containing numerous nucleated 
cells, some scattered nuclei, and a fine mesh of capillary vessels. On 
the surface of the papilla the cells become elongated, and pare Ps 
regularly with their ends towards the surface, like columnar epithe- 
lium, so as to form a sort of membrane. Externally to this the 
papilla is covered by a fine homogeneous membrane, which is con- 
tinuous with the basement membrane of the wall of the saccule, 
and is called the membrana preformativa. Between this and the 
wall of the saccule there is a space filled with a peculiar gelatinous 
mass, which consists of loosely arranged cells, having generally an 
aa character, but many of which are stellate—this is called 
the enamel organ ; it rests upon the basement membrane already 
described, and seems to represent the epithelial layer of mucous 
membrane. 

As soon as the saccules become closed, both they and the papilla 
increase very rapidly in size, while those of the latter which are the 
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germs of the molar teeth become divided at their bases into three or 
four portions, representing the future fangs. 

The dentine is developed from the papilla just beneath the pre- 
formative membrane, but the mode in which it is formed is not well 
understood. 

It seems probable that the nucleated cells, which are so nume- 
rous in the papilla, become elongated, split longitudinally, and join 
by their ends; that then, becoming calcified, they form the dentinal 
tubules, while their nuclei remaining uncalcified form the interior 
or cavities of the tubules. The material which exists between the 
cells of the papillae becoming also calcified forms the matrix of the 
tubules. Huxley, however, denies that the dentine is formed from 
pre-existing cells, and considers its formation to be a simple process 
of calcareous deposition ; if this be true, we are more in the dark 
as to its formation than formerly we appeared to be. 

The enamel was formerly considered to be developed by the cal- 
cification of the cells of the enamel organ, but Huxley has adduced 
important evidence to show that the enamel is formed beneath the 
membrana preformativa, so that, if this be true, the enamel organ 
can have nothing to do with its formation. 

According to the old view an enamel fibre might be formed either 
by the growth of one of the cells of the enamel organ, or by the 
conjunction of several, calcareous matter being deposited in them 
and their nuclei obliterated. In accordance with Huxley’s theory 
the fibres of the enamel are simply deposited between the pre- 
formative membrane and the dentine. 

The cement is formed at the same time as the dentine of the fang, 
being deposited through the agency of that portion of the dental 
sac Bich encloses the fang. 

Hruption.—When the crown of the tooth has been formed and 
coated with enamel, and the fang has grown to the bottom of its 
socket by the progressive lengthening of the pulp, the formation 
of the dentine, and the adhesion of the latter to the contiguous 
portion of the sac, the pressure of the socket causes the reflected 
part of the sac and the edge of the tooth to approach, and the 
latter to pass through the gum. The sac has thereby resumed its 
follicular condition, and has become continuous with the mucous 
membrane of the mouth. 

The opened sac now begins to shorten more rapidly than the 
fang lengthens, and the tooth is quickly drawn upwards by the 
contraction, leaving a space between the extremity of the un- 
finished root and the bottom of the socket, in which the growth and 
completion of the fang are effected. 

During the changes above described as taking place among the 
dental sacs contained within the jaws, the septa between the sacs, 
at first consisting of spongy tissue, gradually become fibrous, and 
subsequently osseous, the bone being developed from the surface 
and proceeding by degrees more deeply into the jaws to constitute 
the alveoli. ‘The necks of the sacs of the permanent teeth, by 
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which they originally communicated with the mucous lining of the 
secondary groove, still exist, in the form of cords, separated from 
: r the deciduous teeth by their alveolus, but com- 
while ves municating through minute osseous canals with 
the mucous membrane of the mouth, immedi- 
ately behind the corresponding deciduous teeth 
(fig. 80, 9,h). ‘These cords and foramina are 
not obliterated in the child,” says Goodsir, 
“either because the cords are to become useful 
as ‘gubernacula, and the canals as ‘itinera 
dentium ;’ or, much more probably, in virtue of 
a law, which appears to be a general one in the 
development of animal bodies—viz., that parts, or organs, which 
have once acted an important part, however atrophied they may 
afterwards become, yet never altogether disappear, so long as they 
do not interfere with other parts or functions.” 

Succession.—The periods of appearance of the teeth are very 
irregular; it is necessary, therefore, to have recourse to an average, 
which, for the temporary teeth, may be stated as follows, the teeth 
of the lower jaw preceding those of the upper by a short interval :— 


7th month, two middle incisors. 


9th ,, two lateral 7 
12th = ,, first molars. 
18th ,, canines. 


24th ,, two last molars. 
The period for the permanent teeth are— 
6th year, first molars. 
7th ,, two middle incisors. 
8th ,, two lateral incisors. 
9th ,, first bicuspids. 
10th ,, second bicuspids. 
11th to 12th ,, canines. 
12th to 18th ,, second molars. 
17th to 21st ,, last molars (wisdom-teeth). 


OS HYOIDES. 


The os hyoides forms the second arch developed from the cranium, 
gives support to the tongue, and attachment to numerous muscles 
in the neck. It is named from its resemblance to the Greek letter v, 
and consists of a central portion or body, of two larger cornua, 
which project backwards from the body; and two lesser cornua, 
which ascend from the angle of union between the body and the 
greater cornua. 


* Eruptive stage of dentition. a. Mucous membrane. 6. Tooth. ¢, c. Mu- 
cous membrane, previously the boundary of follicle and saccule, prolonged to 
the root of the tooth. d. Saccule of permanent tooth. e,e. Opercula of per- 
manent tooth. f Pulp of permanent tooth. g. “ Gubernaculum dentis.” hk. 
Opening of escape for permanent tooth when completed, 
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The body is somewhat quadrilateral, rough and convex on its an- 
tero-superior surface, by which it gives attachment to muscles ; con- 
cave and smooth on the postero-inferior 
surface, by which it lies in contact with 
the thyro-hyoidean membrane. The 
greater cornua are flattened from above 
downwards, and terminated posteriorly 
by a tubercle; and the lesser cornua, 
conical in form, give attachment to the 
stylo-hyoid ligaments. In early age is 
and in the adult, the cornua are connected with the body by car- 


Attachment of Muscles——To eleven pairs: sterno-hyoid, thyro- 
hyoid, omo-hyoid, pulley of the digastricus, stylo-hyoid, mylo- 
hyoid, genio-hyoid, genio-hyo-glossus, hyo-glossus, lingualis, and 
middle constrictor of the pharynx. It also gives attachment to the 
stylo-hyoid, thyro-hyoid, and hyo-epiglottic ligaments, and to the 
thyro-hyoidean membrane. 


THORAX AND UPPER EXTREMITY. 


The bones of the thorax are the sternum and ribs; and those of 
the upper extremity, the clavicle, scapula, humerus, ulna and radius, 
bones of the carpus, metacarpus, and phalanges, 

Baie —The sternum (fig. 82) is situated in the middle line of 
the front of the chest, and is oblique in direction, the superior end 
lying within a few inches of the vertebral column, the inferior being 

rojected forwards so as to be placed at a considerable distance 
rom the spine. The bone is flat or slightly concave in front, and 
marked by five transverse lines which indicate its original sub- 
division into six pieces. It is convex behind, broad and thick above, 
flattened and pointed below, and divisible in the adult into three 
pieces, superior, middle, and inferior. — 

The superior piece or manubrium is nearly quadrilateral; it is 
broad and thick above, where it presents a concave border, incisura 
semilunaris; and narrow at its junction with the middle piece. At 
each superior angle is a deep articular depression, incisura clavicu- 
laris, for the clavicle; and on either side two notches, for articu- 
lation with the cartilage of the first rib, and one half that of the 
second. The articulation of the manubrium with the body is often 


* The os hyoides seen from before. 1. Antero-superior, or convex side of 
the body. 2. Great cornu of the left side. 3, Lesser cornu of the same side. 
The cornua were ossified to the body of the bone in the specimen from which 
this figure was drawn. 
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moveable, often anchylosed; when the latter state exists, the line 
of union is marked by a transverse ridge. 5 iby 
“The middle piece or body, considerably longer than the superior, 
is broad in the middle, and somewhat narrower at each extremity. 
It presents at either side six articular notches, for the lower half of 
the second rib, the four next ribs, and the upper half of the seventh. 
This piece is sometimes perforated by an opening of various magni- 
tude, resulting from arrest of development. _ j 
The inferior piece (ensiform or xiphoid cartilage) is the smallest 
of the three, often merely cartilaginous, and very various in appear- 
ance, being sometimes pointed, at other times broad and thin, and 
at other times, again, perforated by a round hole, or bifid. It pre- 
sents a notch at each side for articulation with the lower half of the 
cartilage of the seventh rib. \ 
Development.—The sternum is usually developed from si# centres, 
one for each of the segments of which the bone primarily consists. 
Ossification commences in the manubrium towards the end of the six 
month of foetal life, in the 
second segment about the 
seventh oreighth month, in the 
third and fourth about the 
time of birth, and in the fifth 
segment during the first year. 
The osseous centre for the en- 
siform cartilage is very vari- 
able in its advent, being first 
apparent at any period from 
the sixth to the fifteenth 
year, or even later. Fre- 
quently, additional nuclei 
A appear in several of the 
segments, this being more 
especially the case with the 
A manubrium, inwhich as many 
as six centres have occasion- 
ally been observed; in the 
third, fourth, and fifth seg- 
ments there are frequently 
two centres which are placed 
laterally, and it is the irre- 
gular union of these pairs 
é that gives rise tothe foramina 
occasionally seen in the sternum towards its lower part. Union of 


* Anterior view of the thorax. 1. Superior piece of the sternum. 2. Middle 
piece, or body. 3, Inferior piece, or ensiform cartilage. 4, First dorsal 
vertebra. 5, Last dorsal vertebra. 6. First rib. 7. Its head. 8, Its neck, 
resting against the transverse process of the first dorsal vertebra. 9. Its 
tubercle. -10. Seventh or last true rib. 11. Costal cartilages of the true ribs. 
12. The last two false ribs or floating ribs. 13. The groove along the lower 
border of the rib. 
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the pieces of the sternum commences from below and proceeds 
upwards; the fifth piece unites with the fourth at about puberty, 
the fourth and third between twenty and twenty-five, the third and 
second between twenty-five and thirty. The ensiform appendix 
becomes joined to the body of the sternum at forty or fifty years ; 
and the manubrium to the body only in very old age. Two small 
pisiform pieces have been described by Béclard and Breschet, as 
being situated upon and somewhat behind each extremity of the 
incisura semilunaris of the upper border of the manubrium. These 
pre-sternal or supra-sternal pieces, by no means constant, appear at 
about the thirty-fifth year. Béclard considers them as the analogue 
of the fourchette of birds, and Breschet as the sternal ends of a 
pair of cervical ribs. 

Articulations.— With siateen bones—viz., the clavicles and seven 
true ribs at each side; the latter by means of the costal cartilages. 

Attachment of Muscles—To nine pairs and one single muscle— 
viz., by its anterior surface to the pectoralis major, by its wpper 
border to the sterno-mastoid, by the upper and posterior part of the 
manubriwm to the sterno-hyoid, and sterno-thyroid, by the pos- 
terior surface of the body to the triangularis sterni, and by the 
ensiform cartilage to the external oblique, internal oblique, trans- 
versalis, rectus and diaphragm. 

Riss.—The ribs are twelve in number at each side: the first 
seven are connected with the sternum, and are thence named sternal 
or true ribs; the remaining five are the asternal or false ribs; and 
the last two, shorter than the rest, and free at their extremities, 
are the floating ribs. The ribs incredse in length from the first to 
the eighth, whence they diminish to the twelfth; in breadth they 
diminish gradually from the first to the last, and, with the excep- 
tion of the last two, are broader at the anterior than at the pos- 
terior end. ‘The first rib is horizontal in direction; all the rest are 
oblique, the anterior extremity falling considerably below the pos- 
terior. Hach rib presents an external and internal surface, a supe- 
rior and inferior border, and two extremities; it is curved to 
correspond with the arch of the thorax, and twisted, so that, when 
laid on a horizontal surface, one end is tilted up. 

The external surface is convex, and marked by the attachment 
of muscles ; the internal is flat, and corresponds with the pleura; 
the superior border is rounded; the inferior sharp and grooved 


- onits inner edge, for the attachment of the intercostal muscles. 


Near its vertebral extremity, the rib is somewhat bent; and oppo- 
site the bend, on the external surface, is a rough oblique ridge, 
which gives attachment to a tendon of the sacro-lumbalis muscle, 
and is called the angle. This distance between the vertebral extre- 
mity and the angle increases gradually from the second to the 
eleventh rib. Beyond the angle is a rough elevation, the tubercle ; 
and immediately at the base and under side of the tubercle a smooth 
surface for articulation with the extremity of the transverse process 
of the corresponding vertebra. The vertebral end of the rib is some- 
what expanded, and termed the head, and that portion between the 
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head and the tubercle, the neck. On the extremity of the head is 
an oval smooth surface divided by a transverse ridge into two fa- 
cets for articulation with 
Fig. 83.* two contiguous vertebree. 
The posterior surface of 
\ the neck is rough; for 
j\ the attachment of the 
middle costo-transverse 
ligament; and upon its 
upper border is a crest, 
which gives attachment 
to the anterior costo-transverse ligament. The sternal extremity 
is flattened, and presents an oval depression, for the reception of 
the costal cartilage. 

The ribs that demand especial consideration are the first, tenth, 
eleventh, and twelfth. 

The first is the shortest rib; it is broad and flat, and placed 
horizontally at the upper part of the thorax, the surfaces looking 
upwards and downwards, in place of forwards and backwards as in 
the other ribs. At about the anterior third of the upper surface of 
the bone, and near its internal border, is a tubercle which gives 
attachment to the scalenus anticus muscle, and immediately before 
and behind that tubercle, a shallow oblique groove, the former for 
the subclavian vein, the latter for the subclavian artery. Near the 
posterior extremity of the bone is a thick and prominent tubercle, 
with a smooth articular surface for the transverse process of the 
first dorsal vertebra. There is no angle. Beyond the tubercle is a 
narrow constricted neck; and at the extremity, a head, presenting 
a single articular surface. The second rib, in some of its characters, 
resembles the first. 

The tenth rib has a single articular surface on its head. 

The eleventh and twelfth have each a single articular surface on 
the head, no neck or tubercle, and are pointed at the free extremity. 
The eleventh has a slight ridge, oe the angle, and a 
shallow groove on the lower border; the twelfth has neither. 

Costat Cartitaces.—The costal cartilages serve to prolong the 
ribs forward to the anterior part of the chest, and cont ‘bats mainly 
to the elasticity of the thorax. They are broad at their attachment 
with the ribs, and taper slightly towards the sternal end; the 
diminish gradually in breadth from the first to the last; in lengt 
they increase from the first to the seventh, and then decrease to 
the last. The cartilages of the first two ribs are horizontal in 


* Vertebral extremity of the seventh rib of the right side. 1. The angle, 
marked by a groove for the tendon of the sacro-lumbalis. 2. The tubercle. 
38. Articular surface. 4. Neck of the rib. 5. Head, presenting two articular 
facets. 6. Rough surface for the attachment of the middle costo-transverse 
ligament. 7. Crest for the anterior costo-transverse ligament. 8. Upper 
rounded border. 9, Lower sharp border. 10. Groove on the inner edge of the 
lower border. 
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direction, the rest incline more and more upwards. In advanced 
age the costal cartilages are converted more or less completely 
into bone, the change taking place earlier in the male than in the 
female. 

The first seven cartilages articulate with the sternum; the three 
next, with the lower border of the cartilage immediately preceding ; 
the last two lie free between the abdominal muscles. All the car- 
tilages of the false ribs terminate by pointed extremities. 

Development.—The ribs are developed by thiee centres; one for 
the central part, one for the head, and one for the tubercle. The 
last two have no centre for the tubercle. Ossification commences 
in the body somewhat before its appearance in the vertebrx; the 
ol pl centres for the head and tubercle appear between sixteen 
and twenty, and are consolidated with the rest of the bone at 
twenty-five. 

Articulations.—Hach rib articulates with two vertebrae and one 
costal cartilage, with the exception of the first, tenth, eleventh, and 
twelfth, which articulate each with a single vertebra only. 

Attachment of Muscles—To the ribs and their cartilages are 
attached twenty-three pairs, and one single muscle. To the carti- 
lages, the subclavius, sterno-thyroid, pectoralis major, internal 
oblique, rectus, transversalis, diaphragm, triangularis sterni, inter- 
nal and external intercostals. To the ribs, intercostal muscles, 
scalenus anticus, medius, and posticus, pectoralis minor, serratus 
magnus, cbliquus externus, latissimus dorsi, quadratus lumborum, 
serratus posticus superior, serratus posticus inferior, sacro-lumbalis, 
longissimus dorsi, cervicalis ascendens, levatores costarum, trans- 
versalis, and diaphragm. 

Criavicte.—The clavicle (clavis, a key) is a long bone, shaped like 
the italic letter /, and extended across the upper part of the side of 
the chest from the upper piece of the sternum to the point of the 
shoulder, where it articulates with the scapula. In position it is 
slightly oblique, the sternal end being somewhat lower and more 
anterior than the scapular, and the curves are so disposed that at 
the sternal end the convexity, and at the scapular the concavity, is 
directed forwards. The sternal half of the bone is rounded or irre- 


Fig. 84.* 


-* Olavicle of the right side ; its upper and anterior face. 1. The sternal end. 
2. The portion which articulates with the first rib. 3, 3. Ridge of attachment 
of the pectoralis major. 4. Scapular end. 5. Surface of articulation with the 
acromion. 6,6. Ridge for the attachment of the deltoid. 7, 7. Line of origin 
of the trapezius. 8. Line of origin of the sterno-mastoid. 
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gularly quadrilateral, and terminates in a broad articular surface. 
The scapular half is flattened from above downwards, and broad at 
its extremity, the articular surface occupying only part of its extent. 
The upper surface is smooth, convex, and partiy subcutaneous ; 
the under surface rough and depressed, for the insertion of the 
subclavius muscle. At the sternal extremity of the under surface 
is a very rough prominence, which gives attachment to the rhom- 
boid ligament; and at the other extremity a rough tubercle and 
ridge, for the coraco-clavicular ligament. The opening for the 
nutritious vessels is seen at the under surface of the bone. 

Development.—By two centres; one for the shaft and one for the 
sternal extremity; the former appearing before any other bone of 
the skeleton, the latter between fifteen and eighteen. 

Articulations—With the sternum and scapula. 

Attachment of Muscles.—To siw: sterno-cleido-mastoid, trape- 
zius, pectoralis major, deltoid, subclavius, and sterno-hyoid. 

Scaputa.—The scapula is a flat triangular bone, situated on the 
posterior aspect and side of the thorax, and occupying the space 
from the second to the seventh rib. It is divisible nto an anterior 
and posterior surface; superior, inferior, and posterior border; an- 
terior, superior, and inferior angle; and processes. 

The anterior surface, or subscapular fossa, is concave and uneven, 
and marked by several oblique ridges which have a direction up- 
wards and outwards. The whole concavity is occupied by the sis 
scapularis muscle, with the exception of a small triangular portion 
near the superior angle. ‘The posterior surface, or dorsum, is 
convex, and unequally divided into two portions by the spine; that 
portion above the spine is the supra-spinous fossa; and Dik below, 
the infra-spinous fossa. 

The superior border is the shortest of the three; it is thin and 
concave, terminated at one extremity by the superior angle, and at 
the other by the coracoid process. At its humeral end, and formed 
partly by the base of the coracoid process, is the supra-scapular 
notch, for the transmission of the supra-scapular nerve. 

The inferior or axillary border is thick, and marked by several 
grooves and depressions; it terminates superiorly at the glenoid 
cavity, and inferiorly at the inferior angle. Immediately below the 
glenoid cavity is a rough ridge, which gives origin to the long head 
of the triceps muscle. On the posterior surface of this border is 
a depression for the teres minor; and on its anterior surface a 
deeper groove for the teres major: near the inferior angle is a pro- 


jecting lip, which increases the surface of origin of the latter 


muscle. 

The posterior border or base, the longest of the three, is turned 
towards the vertebral column. It is intermediate in thickness 
between the superior and inferior, and convex. 

The anterior angle is the thickest part of the bone, and forms the 
head of the scapula; it is immediately surrounded by a constricted 
portion, the neck. The head presents a shallow pyriform articular 


. 
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surface, the glenoid cavity, having the pointed extremity upwards; 
and at its apex is a rough depression, which gives attachment to 
the long tendon of the biceps. The 5 
one angle is thin and pointed. Fig. 85.* 
The inferior angle is thick, and 

smooth upon the external surface 
for the origin of the teres major and 
for a large bursa over which the 
upper border of the latissimus dorsi 
muscle plays. 

The spine of the scapula, trian- 
gular in form, crosses the upper 
part of the dorsum of the bone; it 
commences at the posterior border 
by a smooth triangular surface, over 
which the fan-shaped tendon of the 
trapezius glides, and terminates at 
the point of the shoulder in the 
acromion process. At a short dis- 
tance from its origin, where the tri- 
angular surface rises to the level of 
the spine, is a prominent tubercle, 
which marks the termination of the 
line of attachment of the tendon of 
the trapezius. The upper border of 
the spine is rough and subcutaneous, and gives attachment, by two 
posit lips, to the trapezius above and deltoid below; the sur-, 
aces of the spine enter into the formation of the supra- and. infra- 
spinous fossa. The nutritious foramina of the scapula are situated 
in the base of the spine. 

The acromion, somewhat triangular in form, is flattened from 
above downwards; it overhangs the glenoid cavity, the upper surface 
being rough and subcutaneous, the lower smooth and corresponding 
with the shoulder-joint. Near its extremity, on the anterior border, 
is an oval articular surface, for the end of the clavicle. 

The coracoid process is a thick, round, and curved process of 
bone, arising from the upper part of the neck of the scapula, 
and over-arching the glenoid cavity. It is about two inches in 
length, very strong, and gives attachment to several ligaments and 
muscles. 


* Anterior surface or venter of the scapula. 1,1. Oblique ridges crossing 
_ the subscapular fossa. 2,2. Surface unoccupied by the subscapularis muscle. 
_ 8, Superior border. 4. Superior angle. 5. Supra-scapular notch. 6. Coracoid 
process. 7. Acromion process. 8. Spine of the scapula; the cipher 5, while 
indicating the supra-scapular notch, is placed on the spine. 9. Articular 
surface of the acromio-clavicular joint. 10. Glenoid cavity. 11. Head of the 
scapula. 12. Itsneck. 13,13. Inferior border; the upper 13 is placed against 
_ the ridge of the triceps. 14. Inferior angle. 15, 15. Posterior border. 16. Pro- 
_ minence corresponding with the origin of the spine of the scapula. 
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Development.—By six centres; one for the body, one for the 
coracoid process, two for the acromion, one for the inferior angle, 
and one for the posterior border. 
Fig. 86.* The ossific centre for the body ap- 
pears in the infra-spinous fossa at 
about the same time as the ossifi- 
cation of the vertebre; for the 
coracoid process during the first 
year; the acromion process, at pu- 
berty; the inferior angle in the 
fifteenth year; and the posterior 
border at seventeen or eighteen. 
Union between the coracoid process 
and body takes place during the 
fifteenth year; the bone is not 
complete till manhood. 

Articulations.—With the clavicle 
and humerus. 

Attachment of Muscles,—To sia- 
teen: by its anterior swrface to the 
subscapularis; posterior surface, 
supra-spinatus and infra-spinatus ; 
superior border, omo-hyoid ; poste- 
rior border, levator anguli scapule, 
rhomboideus minor, rhomboideus 
major, serratus magnus; anterior 
border, long head of the triceps, teres minor, teres major; upper 
‘angle of the glenoid cavity, long tendon of the biceps; spine and 
acromion, trapezius and deltoid; coracoid process, pectoralis minor, 
short head of the biceps, and coraco-brachialis. The ligaments 
attached to the coracoid process are, coracoid, coraco-clavicular, 
coraco-humeral, and the costo-coracoid membrane. 

Humervus.—The humerus is a long bone, and is therefore divisible 
into a shaft and two extremities. 

The superior extremity presents a rounded head; a constriction 
immediately around the base of the head, the neck ; a greater and 
a lesser tuberosity. The greater tuberosity is situated most exter- 
nally, and is separated from the lesser by a vertical furrow, the 
bicipital groove, which lodges the long tendon of the biceps. The 
edges of this groove below the head of the bone are prominent and 
rough, and called the external and internal bicipital ridges; the 


* Posterior view of the scapula. 1. Supra-spinous fossa. 2. Infra-spinous 
fossa. 38. Superior border. 4,.Supra-scapular notch. 5. Anterior or re 
border. 6. Head of the scapula and glenoid cavity. 7. Inferior angle. 8. N 
of the scapula; the ridge opposite the figure gives origin to the long head of 
the triceps. 9, Posterior border or base of the scapula. 10. The spine. 
11. Triangular smooth surface, over which the tendon of the trapezius glides. 
12. Acromion process. 13. One of the nutritious foramina. 14. Coracoid 
process. 
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former serves for the insertion of the pectoralis major muscle, the 
latter for the tendon of the latissimus dorsi, and teres major. 

The constriction of the bone below the tuberosities is the surgical 
neck, and is so named, in con- 3 
tradistinction to the true neck, Fig. 88.4 
from being the seat of the acci- 
dent called by surgical writers 
fracture of the neck of the hu- 
merus. 

The shaft of the bone is pris- 
moid at its upper part, and flat- 
tened from before backwards 
below. On the outer side, at 
about its middle, is a rough tri- 
angular eminence, which gives 
insertion to the deltoid ; and im- 
mediately on each side of this 
eminence is a smooth depression, 
corresponding with the two 
heads of the brachialis anticus. 
On the inner side of the middle 
of the shaft is a ridge, for the 
attachment of the coraco-bra- 
chialis muscle; and behind, an 
obliqueand shallow groove,which 
lodges the musculo-spiral nerve 
and superior profunda artery. 
The foramen for the medullary 
vessels is situated on the inner 
surface of the shaft of the bone 
a little below the coraco-brachial 7. 
ridge; it is directed downwards. oy 

The lower extremity is flattened from before backwards, and 
terminated inferiorly by a long articular surface, divided into two 
parts by an elevated ridge. The external portion of the articular 
surface is a rounded protuberance, eminentia capitata, which 
articulates with the cup-shaped depression on the head of the radius ; 
the intérnal portion is a concave and pulley-like surface, trochlea, for 


Fig. 87.* 


- * Humerus of the right side; its anterior surface. 1. Shaft of the bone. 
2. Head. 3. Anatomical neck. 4. Greater tuberosity. 5. Lesser tuberosity. 
6. Bicipital groove. 7. External bicipital ridge. 8. Internal bicipital ridge. 
9. Rough surface into which the deltoid is inserted. 10. Nutritious foramen. 
11. Eminentia capitata. 12. Trochlea. 13. External condyle. 14. Internal 
condyle. 15. External condyloid ridge. 16. Internal condyloid ridge. 17. Fossa 
for the coronoid process of the ulna. 

- + Humerus of the right arm, its posterior aspect. 1. Shaft. 2. Head. 
8,3. Neck. 4,4. Surgical neck. 5. Great tuberosity. 6. Facet of insertion 
of the infra-spinatus and teres minor, 7. Groove for the musculo-spiral nerve. 
8. Articular surface of the elbow. 9. Internal condyle. 10. External condyle, 
11. External condyloid ridge. 12. Fossa for the reception of the olecranon. 
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articulation with the ulna. Projecting beyond the articular surface 
at each side are the eaternal and internal condyle, the latter being 
considerably the longer; and running upwards from the condyles 
along the borders of the bone are the condyloid ridges, of which 
the external is the most prominent. Immediately in front of the 
trochlea is a small depression for receiving the coronoid process of 
the ulna during flexion of the fore-arm; and immediately behind it 
a large and deep fossa, for containing the olecranon process during 
extension. 

Development.—By seven centres: one for the shaft, one for the 
head, one for the tuberosities, one for the eminentia capitata, one 
for the trochlea, and one for each condyle, the internal preceding 
the external. Ossification commences in the diaphysis of the 
humerus soon after the clavicle; in the head and tuberosities, 
during the second and third year of infantile life; in the eminentia 
capitata and trochlea during the third and sixth year; and in the 
condyles during the twelfth and fifteenth. The entire bone is con- 
solidated at twenty. 

Articulations.—With the glenoid cavity of the scapula, the ulna, 
and radius. 

Attachment of Muscles—To twenty-four: by the greater tube- 
rosity, supra-spinatus, infra-spinatus, and teres minor; lesser tube- 
rosity, subscapularis; external bicipital ridge, pectoralis major; im- 
ternal bicipital ridge and groove, teres major and latissimus dorsi; 
shaft, external and internal head of the triceps, deltoid coraco- 
brachialis, and brachialis anticus; eaternal condyloid ridge and 
condyle (condylus extensorius), extensors and supinators of the fore- 
arm, viz., supinator longus, extensor carpi radialis longior, extensor 
carpi radialis brevior, extensor communis digitorum, extensor 
minimi digiti, extensor carpi ulnaris, anconeus, and supinator 
brevis; internal condyle (condylus flexorius), flexors and one pro- 
nator, viz., pronator radii teres, flexor carpi radialis, palmaris 
longus, flexor sublimis digitorum, and flexor carpi ulnaris. 

Uina.—The ulna is a long bone, divisible into a shaft and two 
extremities. The upper extremity is large, and forms principally 
the articulation of the elbow ; the lower extremity is small, and is 
excluded from the wrist-joint by an interarticular fibrocartilage. 

The superior extremity presents a semilunar concavity of large 
size, the greater sigmoid notch, for articulation with the 
and on the outer side a lesser sigmoid notch, for the head of the 
radius. Bounding the greater sigmoid notch posteriorly is the 
olecranon process; and, overhanging it in front, a pointed eminence 
with a rough triangular base, the coronoid process. Behind the 
lesser sigmoid notch, and extending downwards on the side of the 
olecranon, is a triangular uneven surface, for the anconeus muscle; 
and on the posterior surface of the olecranon a smooth triangular 
surface, which is subcutaneous. 

- The shaft is prismoid in form, and presents three surfaces, an- 
terior, posterior, and internal; and three borders. The anterior 
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surface is occupied by the flexor profundus digitorum for the upper 
three-fourths of its extent; and below, by a depression for the pro- 
nator quadratus muscle. A little above its middle 
is the nutritious foramen, directed upwards. On 
the posterior surface, at the upper part of the 
bone, is the triangular uneven depression for the 
anconeus muscle, bounded inferiorly by an 
oblique ridge which runs downwards from the 
posterior extremity of the lesser sigmoid notch. 
Below the ridge, the surface is marked into seve- 
ral grooves, for the attachment of the extensor 
ossis metacarpi, extensor secundi internodii, and 
extensor indicis muscle. The internal surface is 
covered in for the greater part of its extent by 
the flexor profundus digitorum. The anterior 
border is rounded, and gives origin by its lower 
fourth to the pronator quadratus. The posterior 
is prominent, and affords attachment to the 
flexor carpi ulnaris and extensor carpi ulnaris; 
i Popa at its upper extremity into the trian- 
gular subcutaneous surface of the olecranon. 
The external or radial border is sharp and pro- 
minent, for the attachment of the interosseous 
membrane. 

The lower extremity terminates in a small 
rounded head, capituluwm ulne, from the side of 
which projects the styloid process. The latter 
presents a deep notch at its base for the attach- “ 
ment of the apex of the triangular interarticular cartilage, and by 
its point gives attachment to the internal lateral ligament. On the 
posterior surface of the head is a groove, for the tendon of the ex- 
tensor carpi ulnaris; and on the side opposite the styloid process 
a smooth surface, for articulation with the side of the radius. 

Development.—By three centres; one for the shaft, one for the 
inferior extremity, and one for the olecranon. Ossification com- 
mences in the ulna shortly after the humerus and radius; the ends 
of the bone are cartilaginous at birth. The centre for the lower end 
appears at about the fifth; that for the olecranon about the seventh 
year. The bone is completed at about the twentieth year. 

Articulations—With two bones; humerus and radius; itis sepa- 


* The two bones of the fore-arm seen from the front. 1. Shaft of the ulna. 
2. Greater sigmoid notch. 38. Lesser sigmoid notch, with which the head of 
the radius is articulated. 4. Olecranon process. 5. Coronoid process. 
6. Nutritious foramen. 7. The sharp ridges upon the two bones to which the 
interosseous membrane is attached. 8. Capitulum ulne. 9. Styloid process. 
10. Shaft of the radius. 11. Its head surrounded by the smooth border for 
articulation with the orbicular ligament. 12. Neck of the radius. 13. Its 
tuberosity. 14, The oblique line. 16, Lower extremity of the bone, 16, Styloid 
process. 
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rated from the cuneiform bone of the carpus by the triangular inter- 
articular cartilage. 

Attachment of Muscles—To thirteen: by the olecranon to the 
triceps extensor cubiti, one head of the flexor carpi ulnaris, and an- 
coneus; by the coronoid process, brachialis anti- 
cus, pronator radii teres, flexor sublimis digito- 
rum, and flexor profundus digitorum; by the 
shaft, flexor protundus digitorum, flexor carpi 
ulnaris, pronator quadratus, supinator brevis, 
anconeus, extensor carpi ulnaris, extensor ossis 
metacarpi pollicis, extensor secundi internodii 
pollicis, and extensor indicis. 

Rapivus.—The radius is the rotatory bone of 
the fore-arm; it is divisible into a shaft and two 
extremities; unlike the ulna, its upper extremity 
is small, and merely accessory to the formation 
of the elbow-joint; while the lower extremity is 
large, and forms almost solely the joint of the 
wrist. 

The superior extremity presents a rounded head, 
depressed on its upper surface into a shallow 
cup. Around the margin of the head is a smooth 
articular surface which is broad on the inner side, 
where it articulates with the lesser sigmoid notch 
of the ulna, and narrow in the rest of its cireum- 
ference, to play in the orbicular ligament. Be- 
neath the head is a constricted circular neck ; 
and beneath the neck, on its internal aspect, a 
prominent process, the tuberosity. The surface 
«9 of the tuberosity is partly smooth and partly 
#2 “3 yough: rough below, where it receives the at- 
tachment of the tendon of the biceps; and smooth above, where a 
bursa is interposed between the tendon and the bone. 

The shaft ot the bone is prismoid, and presents three surfaces. 
The anterior surface is somewhat concave superiorly, where it 
lodges the flexor longus pollicis; and flat below, where it supports 
the pronator quadratus. At about the upper third of this surface 
is the nutritious foramen, which is directed upwards. The posterior 
surface is round above, where it supports the supinator brevis 
muscle, and marked below by several shallow oblique grooves, 
which afford attachment to the extensor muscles of the thumb. 
The eaternal surface is round and convex, and marked by an 


’ * Bones of the fore-arm, seen on their posterioraspect. 1. Shaft of the ulna. 
2. Olecranon process. 3. Border of the great sigmoid notch. 4, Ridge for 
the interosseous membrane. 5. Capitulum ulne. 6, Styloid process. 7. Shaft 
of the radius. 8. Its head. 9. Neck. 10. Tuberosity. The ridge on the shaft 
for the interosseous membrane is indicated by the cipher 4. 11. Lower ex- 
tremity of the bone. 12. Ridge separating the tendons of the extensors in 
their passage to the dorsum of the hand. 13. Styloid process. : 


RADIUS. 105 


oblique ridge, which extends from the tuberosity to the styloid 

rocess at the lower extremity of the bone. On the inner margin 
is a sharp and prominent crest, which gives attachment to the 
interosseous membrane. 

The lower ewtremity of the radius is broad and triangular, and 
provided with two articular surfaces; one at the side of the bone, 
which is concave to receive the rounded head of the ulna; the other 
at the extremity, and marked by a slight ridge into two facets, one 
external and triangular, corresponding with the scaphoid; the other 
square, with the semilunar bone. At the outer side of the extre- 
mity is a strong conical projection, the styloid process, which gives 
attachment by its base to the tendon of the supinator longus, and 
by its apex to the external lateral ligament of the wrist-joint. The 
inner edge of the articular surface affords attachment to the base of 
the triangular interarticular fibrocartilage of the ulna. 

Immediately in front of the styloid process is a groove, which 
lodges the tendons of the ex- 
tensor ossis metacarpi pollicis Tig. 91. 
and extensor primi internodii; 
and, behind the process, a 
broader groove, frequently di- 
vided by a slight ridge, for the 
tendons of the extensor carpi 
radialis longior and brevior; be- 
hind this a prominent ridge, and 
a deep narrow groove, for the 
tendon of the extensor secundi 
internodii pollicis ; and internal 
to this, another broad groove 
for the tendons of the extensor 
communis digitorum, and exten- 
sor indicis: the extensor minimi 
digiti running in a groove at 
the point of articulation of the 
radius and ulna. 

Development.—By three cen- 
tres; one for the shaft, and one 
for each extremity. Ossification 
commences in the shaft soon 
after the humerus, and before 
the ulna. The inferior centre 
appears during the second year, the superior about the fifth. The 
bone is perfected at twenty. 


* Grooves at the back of the radius and ulna. 1. Radius. 2. Ulna, 3. 
Groove for extensor ossis metacarpi and extensor primi internodii pollicis. 4. 
Groove for extensor carpi, radialis longior. 5. For extensor carpi radialis 
brevior. 6. For extensor secundi internodii pollicis. 7. For extensor com- 
munis digitorum. 8, For extensor minimi digiti, 9, For extensor carpi ulnaris. 
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Articulations —With four bones; humerus, ulna, scaphoid, and 
semilunar. 

Attachment of Muscles—To nine: by the tuberosity to the © 
biceps; by the oblique ridge, supinator brevis, pronator radii teres, 
flexor sublimis digitorum, and pronator quadratus; by the anterior 
surface, flexor longus pollicis and pronator quadratus; by the pos- 
terior surface, extensor ossis metacarpi pollicis and extensor primi 
internodii; and by the styloid process, supinator longus. 

Carrus.—The bones of the carpus are eight in number, arranged 
in two rows, consisting of four bones each; those of the proximal 
row, enumerating from the radial side, are the scaphoid, semilunar, 
cuneiform, and pisiform; those of the distal row, in the same order, 
are the trapezium, trapezoid, os magnum, and unciform. 

With the exception of the semilunar, they all have the dorsal 
surface broad and convex, the palmar contracted and concave; the 
semilunar differs from the rest, in that its dorsal surface is narrow 
and flattened, and its palmar surface broad and convex. The proxi- 
mal articulating surface is usually convex, and the distal concave. 

The scaruorp bone is named from bearing some slight resemblance 
to the shape of a boat, being broad at one end, and narrowed like a 
prow at the opposite, concave on one side, and convex on the other. 
It is, however, more similar in form to a cashew nut flattened and 
concave on one side. If carefully examined, it will be found to 
present prowimally a large convex articular surface, which fits into 
the outer part of the cupped extremity of the radius; distally it is 
bluntly pointed, and has two smooth surfaces, divided by a slight 
ridge, for articulation, the outer with the trapezium, and the inner 
with the trapezoid. Its internal (ulnar) surface is concave, and 
presents two articular facets, one shallow and crescentic for the 
semilunar, the other circular and deeply excavated for receiving 
the head of the os magnum. The proximal portion of the palmar 
surface is depressed and concave, the distal portion is raised above 
the level of the rest of the bone, forming a marked prominence, to 
which the anterior annular ligament is attached. The dorsal surface 
is convex from side to side, contracted from above downwards, and 
grooved for the attachment of ligaments. The external surface is 
narrow, non-articular, and rough for the attachment of fibres of the 
external lateral ligament. 

Recognition.—To ascertain the hand to which the bone belongs :— 
hold it with the palmar prominence upwards, and the proximal 
extremity directed backwards ;—the narrow, non-articular, external 
surface will point to the hand to which the bone belongs. 

Articulations.—With jive bones :—radius, semilunar, trapezium, 
trapezoid, and os magnum. 

‘ Attachment of Muscles—No muscles are attached directly to this 
one. 

The semituNAR bone may be known by its crescentic figure. The 
dorsal surface is narrow and flat, the palmar broad and rounded. 
The other surfaces are all articular; they are as follows :— 
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_ The prowimal, large and convex, occupies the second depression 
on the inferior articulating surface of the radius; the distal, con- 
cave, articulates with the head of the os magnum; the ewternal, 
crescentic, corresponds with a like surface on the scapkoid; and 
the internal, nearly circular, articulates with the cuneiform. Some- 
times it articulates also with the unciform, in which case the last 
a articulating surface is divided into two parts by a slight 
ridge. 

Recognition.—If the bone be held with the broad palmar surface 
upwards, and the concave distal articulating surface directed 
Sa the crescentic articular facet will point to the appropriate 

and. 

Articulations—With four or fwe bones:—radius, scaphoid, os 
magnum, cuneiform, and sometimes the unciform. 

Attachment of Muscles—No muscles are attached to this bone. 

The cunEIrorM bone, although somewhat wedge-shaped in form, 
may be best distinguished by a cir- 
cular and isolated facet, which articu- Fig. 92. 
lates with the pisiform bone. Its 
palmar surface is narrow and rough 
externally for the attachment of liga- 
ments, internally it presents the cha- 
racteristic facet for the pisiform just 
referred to. The dorsal surface is 
broad and rough for ligamentous at- 
tachment. 

The distal end of the cuneiform bone 
has a broad smooth surface for articu- 
lation with the unciform, and the inner 
side a circular one for the semilunar. 

_ Recognition.—Hold the bone with 
the broad dorsal surface downwards, 
and the broad articular surface di- 
rected forwards ;—the circular articu- 
lar facet for the semilunar will point 
to the hand to which the bone belongs. 

Articulations.—With three bones :—semilunar, pisiform, and un- 
ciform: and with the triangular fibrocartilage of the wrist-joint. 

Attachment of Muscles.—To none. 

The pistrorM bone may be recognised by its small size, and by 
the possession of only one articular facet. Examined carefully, it 
will be observed to present four sides and two extremities; one side 
_ * Diagram showing the dorsal surface of the bones of the carpus, with their 
articulations. The right hand:—r. Lower end of radius. t. Lower end of 
ulna. F. Interarticular fibrocartilage, attached to the styloid process of the 
ulna, and to the margin of the articular surface of the radius. s. Scaphoid 
bones. u. Semilunar. p, Pisiform. 1. ‘'rapezium. 1. Trapezoid. ™M. 
Osmagnum. v. Unciform. The figures both on the carpal and metacarpal 
bones refer to the number of bones with which they articulate, 
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is articular, the smooth facet approaching nearer to the proximal 
than to the distal extremity. The side opposite to this is rounded; 
the remaining sides are, one slightly concave, the other slightly 
convex. 

Recognition.—If the bone be held so that the extremity which 
overhangs the articular facet shall look forwards, and the concave 
surface upwards, the articular facet will point to the hand to which 
the bone belongs. 

Articulations.—With the cuneiform bone only. 

Attachment of Muscles.—To two :—flexor carpi ulnaris, and ab- 
ductor minimi digiti; and to the anterior annular ligament. 

The TRAPEZIUM is too irregular in form to be compared to any 
known object; and may be distinguished by a deep groove for the 
tendon of the flexor carpi radialis muscle. Its palmar surface is 
marked by this groove, and by a prominent tubercle which over- 
hangs it, which gives attachment to the abductor, flexor brevis, 
and flexor ossis metacarpi pollicis muscles, and to the anterior 
annular ligament. The prowimal extremity of the trapezium has a 
facet for articulation with the scaphoid, and its distal extremity 
one of large size, concave from side to side, convex from above 
downwards, for articulation with the metacarpal bone of the 
thumb. Internally it presents two articular facets—the upper, 
large and concave, for the trapezoid; the lower, smali and flat, for 
the extremity of the second metacarpal bone. Its dorsal and ea- 
ternal surfaces are rough for ligamentous attachments. 

Recognition.—If the bone be held with the grooved surface up- 
wards, and the surface with two facets forwards, the saddle-shaped 
surface will point to the hand 
to which the bone belongs. 

Articulations. — With four 
bones: scaphoid, trapezoid, 
and two first metacarpals. 

Attachment of Muscles.—To 
three : abductor pollicis, flexor 
brevis pollicis, and flexor ossis 
metacarpi pollicis. 

The TRAPEZOID bone is a 
small, oblong, and quadrila- 
teral bone, bent near its mid- 
dle (bean-shaped). Its dorsal 
surface is wide and convex, its palmar very narrow and flattened. 
It has four articular surfaces separated by slight ridges; the proxi- 


* Bones of the carpus of.the left hand, separated so as to show the form of 


the individual bones. s. Scaphoid: the letter is placed over the surface which 


articulates with the radius. 1. Its dorsal surface. 2. Surface to articulate with 
the trapezium and trapezoid, the two facets divided by a ridge. 3. Concave 
articulating surface for the head of the os magnum, 1. Semilunar: the letter 
is placed over the surface which articulates with the radius. 4, Surface to ar- 
ticulate with the scaphoid. 5, Surface to articulate with the head of the os 
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mal of these is quadrilateral, and articulates with the scaphoid ; 
the distal one is saddle-shaped for the second metacarpal bone ; the 
internal surface is smooth and concave for the os magnum, and the 
eaternal is convex for the trapezium. 

Recognition.—Hold the bone with the narrow free surface up- 
wards, and the saddle-shaped surface looking forwards; the convex 
articular surface will point to the appropriate hand. 

Articulations.—With four bones: trapezium, os magnum, scaphoid, 
and second metacarpal. 

Attachment of Muscles.—Part of the flexor brevis pollicis. 

The os MAGNUM is the largest bone of the carpus; it is divisible 
into a head or prowimal, and a body or distal extremity. The 
rounded head articulates by its proximal and external surfaces 
with the semilunar and scaphoid bones. Its palmar and dorsal 
surfaces are both rough; the latter beg square and flat, the 
former rounded and prominent. Its distal extremity is divided 
into three small facets for articulation with the second, third, and 
fourth metacarpal bones; its internal surface is rough distally for 
an interosseous ligament, smooth proximally for articulation with 
the unciform. By its external surtace it articulates by means of a 
small facet with the trapezoid, and proximal to this facet is a rough 
space for another interosseous ligament. 

Recognition.—If the bone be held with the flat and rough dorsal 
surface downwards, and the head directed backwards, the small 
facet for the trapezoid will point to the hand to which the bone 
belongs. 

Articulations.— With seven bones: scaphoid, semilunar, trapezium, 
unciform, and the second, third, and fourth metacarpal bones. 

Attachment of Muscles.—Part of the flexor brevis pollicis. 

The UNciFoRM is a triangular-shaped bone, remarkable for a long 
and curved process, which projects from its palmar aspect. The 

almar surface is free, and is distinguished by the hooked process 
just mentioned; the dorsal surface is broad and rough. Its distal 
extremity presents a double articular surface for the fourth and 
fifth metacarpal bones; its prowimal extremity is convex for articu- 
lation with the semilunar; externally it has two facets, with an 


magnum. 6. Border of the surface which articulates with the unciform. o, 
Cuneiform. 7. Surface to articulate with the semilunar. 8. Surface to articu- 
late with the unciform. p. Pisiform. 9. Articular facet. 1. Trapezium: the 
letter is placed on the surface which articulates with the scaphoid. 10. Surface 
to articulate with the trapezoid. 11. Articulating surface for the metacarpal 
bone of the index finger. 12. Articulating surface for the metacarpal bone of 
the thumb. 1Tz. Trapezoid. 13. Articulating surface for the scaphoid. 14. 
Articulating surface for the os magnum. M. Os magnum: the letter is placed 
- onthe head of the bone. 15. Rough surface of the dorsum of the bone. 16. 
Articulating surface for the unciform, 17, Articulating surface for the meta- 
1 bone of the middle finger. vu. Unciform: the letter is placed on the 
surface which articulates with the semilunar and cuneiform. 18. Articulating 
surface for the ring finger. 19. Articulating surface for the little finger. 20. 
Rough point forming part of the free border of the carpus, 
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intervening rough space, these being for articulation with the os 
magnum; and sey it has an oblong smooth facet for the 
unciform. ‘ ; 

Recognition.—If the bone be held with the uncinate process up- 
wards, and the double facet forwards, the two small articular 
surfaces, with the intervening rough portion, will point to the 
appropriate hand. ’ s 

Articulation.—With fwe bones: semilunar, 0s magnum, cunel- 
form, and fourth and fitth metatarsals. . ae 

Attachment of Muscles—To two: flexor ossis metacarpi minimi 
digiti and flexor brevis minimi digiti; 
Pe to the anterior annular liga- 
ment. 

Development of the Carpus.—The 
bones of the carpus are each developed 
by a single centre; they are carti- 
laginous at birth. Ossification com- 
mences towards the end of the first 
year in the os magnum and unciform ; 
at the end of the third year, in the 
cuneiform; during the fifth year, in the 
trapezium and semilunar; durin 
eighth, in the scaphoid ; ninth, in the 
trapezoid; and twelfth, in the pisi- 
form. The latter bone is the last in 
the skeleton to ossify; it is, in reality, 
a sesamoid bone of the tendon of the 
flexor carpi ulnaris. 

The number of articulations which 
each bone of the carpus maintains with 
surrounding bones may be expressed 
in figures, which will facilitate the 
student’s recollection; the cipher for 
the first row is 5531, and for the second 4475. 

Mertacarpus.—The bones of the metacarpus are five in number. 
They are long bones, divisible into a head, shaft, and base. 

The head is rounded at the extremity, and flattened at each side 
for the insertion of strong ligaments; the shaft is prismoid, and 
marked deeply on each side, for the attachment of the interossei 
muscles ; the base is irregularly quadrilateral, and rough for the in- 
sertion of tendons and ligaments. The base presents three articular 


* Left hand viewed on its anterior or palmar aspect. 1. Scaphoid bone, 2, 
Semilunar. 3. Cuneiform. 4. Pisiform. 5, Trapezium. 6. ove in the 
trapezium which lodges the tendon of the flexor carpi radialis. 7. Trapezoid. 
8. Os magnum. 9. Unciform. 10, 10. The five metacarpal bones. 11, 11. — 
First row of phalanges. 12,12. Second row. 13, 13. Third row, or ungual 
Hegreciea 14, First phalanx of the thumb, 15. Second and last phalanx of 
the thumb. 
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surfaces: one at each side, for adjoining metacarpal bones ; and one 
at the extremity, for the carpus. 

The metacarpal bone of the thumb is one-third shorter than the 
rest, flattened and broad on its dorsal aspect, and convex on its 
palmar side; the articular surface of the head is not so round as 
that of the other metacarpal bones; and the base has a single con- 
cavo-convex surface, to articulate with the corresponding surface of 
the trapezium. 

The metacarpal bones of the different fingers may be distinguished 
by certain special characters. The base of the metacarpal bone of 
the index finger is the largest of the four, and presents four arti- 
cular surfaces. That of the middle finger may be distinguished by 
a rounded projecting process at the radial side of.its base, and two 
small circular facets on its ulnar lateral surface. The base of the 
metacarpal bone of the ring finger is small and square, and has two 
small circular facets to correspond with those of the middle meta- 
carpal. The metacarpal bone of the little finger has only one lateral 
articular surface. 

Development.—By two centres; one for the shaft, and one for 
the digital extremity, with the exception of the metacarpal bone of 
the thumb, the epiphysis of which, like that of the phalanges, 
occupies the carpal end of the bone. Ossification of the metacarpal 
bones commences in the embryo between the tenth and twelfth 
week, that is, soon after the bones of the fore-arm. The epiphyses 
make their appearance at the end of the second, or early in the 
third year, and the bones are completed at twenty. 

Articulations.—The first with the trapezium : second, trapezium, 
trapezoid, os magnum, and middle metacarpal; third or middle, 
os magnum, and adjoining metacarpal bones; fowrth, os magnum, 
unciform, and adjoming metacarpal bones; jifth, unciform, and 
metacarpal bone of the ring finger. 

The figures representing the number of articulations which each 
metacarpal bone has with the bones of the carpus taken from the 
radial to-the ulnar side, are 13121. 

Attachment of Muscles.—To the metacarpal bone of the thumb, 
three, flexor ossis metacarpi, extensor ossis metacarpi, and first 
dorsal interosseous ; index finger, five, extensor carpi radialis longior, 
flexor carpi radialis, first and second dorsal and first palmar inter- 
osseous; middle finger, fowr, extensor carpi radialis brevior, ad- 
ductor pollicis, second and third dorsal interosseous; ring finger, 
three, third and fourth dorsal interosseous, and second palmar ; 
little finger, fowr, extensor carpi ulnaris, flexor ossis metacarpi 
minimi digiti, fourth dorsal and third palmar interosseous. 

Puatances.—The phalanges (internodia) are the bones of the 
fingers ; they are named from their arrangement in rows, and are 
fourteen in number, three to each finger, and two to the thumb. 
In conformation they are long bones, divisible into a shaft, and two 
extremities. 
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The shaft is compressed from before backwards, convex on its 
posterior surface, and flat with raised edges in front. The meta- 
carpal extremity or base in the first row, is a simple concave arti- 
cular surface; that in the other two rows a double concavity, sepa- 
rated by a slight ridge. The digital extremities of the first and 
second row present a pulley-like surface, concave in the middle, and 
convex at each side. The ungual extremity of the last phalanx is 
broad, rough, and expanded into a semilunar crest. 

Development.—By two centres; one for the shaft, and one for 
the base. Ossification commences in the third or ungual phalanges, 
then in the first, and lastly in the second. The period of com- 
mencement corresponds with that of the metacarpal boues. The 
epiphyses of the first row appear during the third or fourth year, 
those of the second row during the fourth or fifth, and of the last 
during the sixth or seventh. The phalanges are perfected by the 
twentieth year. 

Articulations.—The first row, with the metacarpal bones and 
second row of phalanges; the second row, with the first and third ; 
the third, with the second row. 

Attachment of Muscles.—To the base of the first phalanez of the 
thumb fowr muscles, abductor pollicis, flexor brevis pollicis, adduc- 
tor pollicis, and extensor primi internodii; to the second phalanza, 
two, flexor longus pollicis, and extensor secundi internodii. To the 
first phalanx of the second, third, and fourth fingers, one dorsal 
and one palmar interosseous ; to that of the little finger, abductor 
minimi digiti, flexor brevis minimi digiti, and one palmar interos- 
seous. To the second phalanges, flexor sublimis and extensor com- 
munis digitorum ; to the last phalanges, flexor profundus and ex- 
tensor communis digitorum. 
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The bones of the pelvis are the two ossa innominata, the sacrum, 
and the coccyx; and those of the lower extremity, the femur, 
patella, tibia and fibula, tarsus, metatarsus, and phalanges. 

Os InNoMINATUM.—The os innominatum (os coxee) is an irregular, 
flat bone, consisting in the young subject of three parts, which meet 
at the acetabulum. Hence it is described in the adult as divisible 
into three portions, ilium, ischium, and pubes. The iliwm is the 
superior, broad, and expanded portion which forms the prominence 
of the hip, and articulates with the sacrum. The ischiwm is the 
inferior and strong part of the bone on which the body rests in 
sitting. The os pubis is that portion which forms the front of the 
pelvis, and gives support to the external organs of generation. 

The n1uM may be described as divisible into an internal and ex- 
ternal surface, a crest, and an anterior and posterior border. 

The internal surface is bounded above by the crest, below by a 
prominent line, the linea ilio-pectinea, and before and behind by 
the anterior and posterior border ; it is concave and smooth for the 
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anterior two-thirds of its extent, and lodges the iliacus muscle. 
The posterior third is rough, for articulation with the sacrum, and 
divided by a deep groove into two parts; an anterior or awricular 
portion, shaped like the 3 
pinna, and coated by car- Hig--26.4 
tilage in the fresh bone; : 

and a posterior portion, 
very rough and uneven, for 
the attachment of inter- 
osseous ligaments. 

The external surface is 
uneven, partly convex, and 
partly concave: it is 
bounded above by the 
crest; below by a promi- 
nent arch, which forms the 
upper segment of the ace- 
tabulum ; and, before and 
behind, by the anterior and 
posterior border. Crossing 
this surface in an arched 
direction, from the ante- 
rior extremity of the crest 
to a notch on the lower 
part of the posterior bor- 
der, is a groove, which lodges the gluteal vessels and nerve, the swpe- 
rior curved line ; and a short distance below this, a rough ridge, the 
inferior curved line. The surface included between the superior 
curved line and the crest gives origin to the gluteus medius muscle ; 
that between the curved lines, to the gluteus minimus; and the 
rough interval between the inferior curved line and the arch of the 
acetabulum, to one head of the rectus. The posterior sixth of the 
external surface is rough and raised, and gives origin to part of the 
gluteus maximus. 

The crest of the ilium is arched, and curved in direction like the 
italic letter /, being bent inwards at its anterior termination, and 
outwards at the posterior. It is broad for the attachment of three 

lanes of muscle, which are connected with its external and internal 
rder or lip, and with the intermediate space. On its outer lip, at 
about midway between the anterior superior spinous process and 
the summit of the crest, is a prominent tubercle, from which a strong 


+ Os innominatum of the right side. 1. Ilium; its external surface. 
2. Ischium. 3. Os pubis. 4. Crest of the ilium. *Is situated upon the widest 
portion of the crest of the ilium. 5. Superior curved line. 6. Inferior curved 
line. 7. Surface for the gluteus maximus. 8. Anterior superior spinous pro- 
cess. 9. Anterior inferior spinous process. 10, Posterior superior spinous 
process. 11. Posterior inferior spinous process. 12. Spine of the ischium., 
13. Great sacro-ischiatic notch. 14. Lesser sacro-ischiatic notch. 15. Tube- 
ee of the ischium, showing its three facets. 16. Ramus of the ischium, 
17. Body of the os pubis, 18, Ramus of the pubes. 
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ridge runs down to the acetabulum. This is the broadest part of 
the crest, and the descending ridge serves as a buttress in giving 
strength to the bone. 

The anterior border is marked by two prominences, the anterior 
superior spinous process, which is the anterior termination of the 
crest, and the anterior inferior spinous process ; the two processes 
being separated by a notch for the attachment of the sartorius 
muscle. This border terminates inferiorly in the lip of the aceta- 
bulum. The posterior border also presents two prominences, the 
posterior superior and posterior inferior spinous process, separated 
by anotch. Inferiorly this border is broad and arched, and forms 
the upper part of the great sacro-ischiatic notch. 

The iscuivm is divisible into a thick and solid portion, the body, 
and a thin and ascending part, the ramus; it may be considered 
also, for convenience of description, as presenting an external and 
internal surface, and three borders, posterior, inferior, and superior. 

The external surface is rough and uneven, for the attachment of 
muscles; and broad and smooth above, where it enters into the 
formation of the acetabulum. Below the inferior lip of the aceta- 
bulum is a notch, which lodges the obturator externus muscle in 
its passage outwards to the trochanteric fossa of the femur. The 
internal surface is smooth, and somewhat encroached upon at its 
posterior border by the spine. 

The posterior border of the ischium presents towards its middle a 
remarkable projection, the spine. Immediately above the spine is 
a notch of large size, the great sacro-ischiatic, and below the spine, 
the lesser sacro~ischiatic notch ; the former, being converted into a 
foramen by the lesser sacro-ischiatic ligament, gives passage to the 
pyriformis muscle, the gluteal vessels and nerve, pudic vessels and 
nerve, and ischiatic vessels and nerves; the lesser, completed by 
the great sacro-ischiatic ligament, to the obturator internus muscle, 
and internal pudic vessels and nerves. The inferior border is thick 
and broad, and called the tuberosity. The surface of the tuberosity 
is divided into three facets; one anterior, which is rough for the 
origin. of the semi-membranosus; and two posterior, which are 
smooth and separated by a slight ridge, for the semi-tendinosus and 
biceps muscle. The inner margin of the tuberosity is bounded by 
a sharp ridge, which gives attachment to a prolongation of the great 
sacro-ischiatic ligament; and the outer margin by a prominent 
ridge, from which the quadratus femoris muscle arises. e supe- 
vior border of the ischium is thin, and forms the lower circumference 
of the obturator foramen. The ramus of the ischium is continuous 
with the ramus of the pubes, and is slightly everted. 

The os pusis is divided into a horizontal portion or body (hori- 
zontal ramus of Albinus), and a descending portion or ramus; it 
presents for examination an external and internal surface, superior. 
and inferior border, and symphysis. 
~ The external surface is rough, for the attachment of muscles; — 
and prominent at its outer extremity, where it forms part of the | 
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acetabulum. The internal surface is smooth, and enters into the 
formation of the cavity of the pelvis. The superior border is 
marked by a rough ridge, the crest; the inner termination of the 
crest is the angle ; the outer end, the spine or tubercle. Running 
outwards from the spine is a sharp ridge, the pectineal line, or linea 
ilio-pectinea, which marks the brim of the true pelvis. In front of 
the pectineal line is a smooth depression, which supports the 
femoral artery and vein, and a little more externally an elevated 

rominence, the ilio-pectineal eminence, which divides the surface 

or the femoral vessels from another depression which overhangs 
the acetabulum, and lodges the psoas and iliacus muscle. The ilio- 
pectineal eminence, moreover, marks the junction of the pubes with 
the ilium. The inferior border is broad, deeply grooved for the 
passage of the obturator vessels and nerve, and sharp on the side 
of the ramus, to form part of the boundary of the obturator fora- 
men. The symphysis is the inner extremity of the body of the 
bone; it is oval and rough, for the attachment of a ligamentous 
structure analogous to the intervertebral substance. The ramus of 
the pubes descends obliquely outwards, and is continuous with the 
ramus of the ischium. The inner border of the ramus forms with 
the corresponding bone the arch of the pubes, and at its inferior 
part is everted, to give attachment to the crus penis. 

The acetabulum (cavitas cotyloidea) is a deep cup-shaped cavity, 
situated at the point of union between the ilium, ischium, and 

ubes ; a little less than two-fifths being formed by the ilium, a 
ittle more than two-fifths by the ischium, the remaining fifth by 
the pubes. It is bounded by a deep rim or lip, broad and strong 
above, where most resistance is required, and marked in front by a 
deep notch, which is arched over in the fresh subject by a strong 
ligament, and transmits the nutrient vessels of the joint. At the 
bottom of the cup, and communicating with the notch, is a deep 
circular pit (fundus acetabuli), which lodges a mass of fat, and 
gives attachment by its edges to the broad extremity of the liga- 
mentum teres. 

The obtwrator or thyroid foramen is a large oval interval be- 
tween the ischium and pubes, bounded by a narrow rough margin, 
to which a ligamentous membrane is attached. The upper part of 
the foramen is increased in depth by the groove in the under surface 
of the os pubis, which lodges the obturator vessels and nerve. 

Development.—By eight centres: three principal, one for the 
ilium, one for the ischium, and one for the pubes; and five 
secondary, one, the Y-shaped piece, for the interval between the 
primitive pieces in the bottom of the acetabulum, one for the crest 
of the ilium, one (not constant) for the anterior and inferior spinous 
process of the ilium, one for the tuberosity of the ischium, and one 
(not constant) for the angle ofthe os pubis. Ossification commences 
in the primitive pieces, immediately after that in the vertebre, 
firstly in the ilium, then in the ischium, and lastly in the pubes; 
the first ossific deposits being situated near the future acetabulum. 
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At birth, the acetabulum, crest of the ilium, and ramus of the 
pubes and ischium, are cartilaginous. The secondary centres 
appear at puberty, the entire bone uot being completed until the 
twenty-fifth year. 

Articulations.—With three bones; sacrum, opposite innominatum, 
and femur. 

Attachment of Muscles and Ligaments.—To thirty-four muscles : 
to the ilium thirteen; by the outer lip of the crest, obliquus ex- 
ternus for two-thirds its length, latissimus dorsi one-third, and 
tensor vagine femoris its anterior fourth; by the middle of the 
crest, internal oblique three-fourths its length, erector spine the 
remaining fourth; by. the internal lip, transversalis three-fourths, 
and quadratus lumborum the posterior part of its middle third. 
By the external surface, gluteus medius, minimus, maximus, and 
one head of the rectus; by the internal surface, iliacus; by the 
anterior border, sartorius, and the other head of the rectus. To 
the ischium fowrteen; by its external surface, adductor magnus 
and obturator externus; by the internal surface, obturator internus 
and levator ani; by the spine, gemellus superior, levator ani, coc- 
cygeus, and lesser sacro-ischiatic ligament; by the tuberosity, 
biceps, semi-tendinosus, semi-membranosus, gemellus inferior, 
quadratus femoris, erector penis, and great sacro-ischiatic ligament ; 
by the ramus, gracilis, and transversus perinei. To the os pubis 
seventeen ; by its upper border, obliquus externus, obliquus internus, 
transversalis, rectus, pyramidalis, pectineus, and psoas parvus; b 
its external surface, adductor longus, adductor brevis, gracilis, an 
obturator externus; by its internal surface, levator ani and obtu- 
rator internus ; and by the ramus adductor magnus, erector penis, 
accelerator urine, and compressor urethree, 
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The pelvis, considered as a whole, is divisible into a false and 
true pelvis; the former is the expanded portion, bounded on each 
side by the ilium, and separated from the true pelvis by the linea 
ilio-pectinea. The true pelvis is all that portion which is situated 
below the linea ilio-pectinea. This line forms the margin or brim 
of the true pelvis, while the included area is called the inlet. The 
form of the inlet is heart-shaped, obtusely pointed in front at the 
symphysis pubis, expanded on each side, and encroached upon be- 
hind by a projection of the upper part of the sacrum, which is 
named the promontory. The cavity is somewhat encroached upon 
at each side by a smooth quadrangular plane of bone, corresponding 
with the internal surface of the acetabulum, and piolongel poste- 
riorly into the spine of the ischium. In front are two fosse around 
the obturator foramina, for lodging the obturator internus muscle 
at each side. The inferior termination of the pelvis is very irre- 
gular, and is termed the owtlet. It is bounded, in front, by the 
convergence of the rami of the ischium and pubes, which constitute 
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the arch of the pubes; on each side by the tuberosity of the ischium, 
and two irregular fissures formed by the greater and lesser sacro- 
ischiatic notches ; and behind by the lateral borders of the sacrum, 
and the coccyx. 

The pelvis is placed obliquely with regard to the trunk of the 
body, the inner surface of the ossa pubis being directed upwards, 


Fig. 96.* 


and serving to support the weight of the abdominal viscera. The 
base of the sacrum rises nearly four inches above the level of the 
upper border of the symphysis pubis, and the apex of the coccyx 
somewhat more than half an inch above its lower border. If a line 
were carried through the central axis of the inlet, it would impinge 
by one extremity against the umbilicus, and by the other against 

e middle of the coccyx. The awis of the inlet is therefore, 
directed downwards and backwards, while that of the outlet points 


* Female pelvis. 1. Last lumbar vertebra. 2, 2. Intervertebral substance 
connecting the last lumbar vertebra with the fourth and sacrum. 3. Pro- 
montory of the sacrum. 4. Anterior surface of the sacrum, on which its 
transverse lines and foramina are seen. 5. Tip of the coccyx. 6, 6. Iliac 
fosse, forming the lateral boundaries of the false pelvis. 7. Anterior superior 
spinous process of the ilium; right side. 8. Anterior inferior spinous process. 
9. Acetabulum. a. Notch of the acetabulum. 0b. Body of the ischium. ce. Its 
tuberosity. d. Spine of the ischium seen through the obturator foramen. 
e. Os pubis. f. Symphysis pubis. g. Arch of the pubes. h. Angle of the os 
pubis. # Spine of the pubes; the prominent ridge between h and 7 is the 
crest of the pubes. 4k, &. Peetineal line of the pubes. J, 7. Ilio-pectineal line; 
m, m. the prolongation of this line to the promontory of the sacrum, The line 
represented by h, i, &, i, 1, 1, and m, m, is the brim of the true pelvis. n. Tlio- 
pectineal eminence. o. The smooth surface which supports the femoral 
vessels. p, p. Great sacro-ischiatic notch. 
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downwards and forwards, and corresponds with a line drawn from 
the upper part of the sacrum, through the centre of the outlet. 
The axis of the cavity represents a curve, corresponding very nearly 
with the curve of the sacrum, the extremities being imdicated by 
the central points of the inlet and outlet. A knowledge of the 
direction of these axes is important to the surgeon, as indicating 
the line in which instruments should be used in operations upon 
the viscera of the pelvis, and the direction of force in the removal 
of calculi from the bladder; and to the accoucheur, as explaining 
the course taken by the foetus during parturition. 

There are certain characteristic differences between the male and 
female pelvis. In the male the bones are thicker, stronger, and 
more solid, the cavity being deeper and narrower. In the female 
the bones are lighter and more delicate, the iliac fosse large, and 
the ilia expanded; the inlet, outlet, and cavity are large, and the 
acetabula farther removed from each other; the cavity is shallow, 
the tuberosities widely separated, the obturator foramina triangular, 
the sacrum broader and less curved, the coceyx more moveable, and 
the span of the pubic arch greater. The precise diameter of the 
inlet and outlet, and the depth of the cavity of the female pelvis, 
are important considerations to the accoucheur. 

Three diameters are usually described in each part of the true 
pelvis, they are : 1. Antero-posterior or conjugate; 2. Transverse ; 
and 3. Oblique. The following table shows the comparative measure- 
ments in the male and female pelvis in inches :— 


MAE. FEMALE. 
| Brim, | Cavity.| Outlet.{ Brim. | Cavity.| Outlet. 


—_——SS| | | SSS 


| 
| 
if 
| 


Antero-posterior diameter} 4 3 4h 5 
| Transverse diameter . . 4} 4 35 54 5 43 
| Oblique diameter. . . . | ay 4 5) 43 


Fremur.—The femur, the longest bone of the skeleton, is situated 
obliquely in the upper part of the lower limb, articulating by means 
of its head with the acetabulum, and inclining inwards as it 
descends, until it almost meets its fellow of the opposite side at the 
knee. In the female this obliquity is greater than in the male, in 
consequence of the greater breadth of the pelvis. The femur is 
divisible into a shaft, a superior, and an inferior extremity. 

At the superior extremity is a rounded head direohalld upwards 
and inwards, and marked just below its centre by an oyal Saphed 
sion for the ligamentum teres. The head is supported by a neck, 
which varies in length and obliquity with sex and period of life, 
being long and oblique in the adult male, shorter and more hori- 
zontal in the female and in old age. Externally to the neck is a 
large process, the trochanter major, which presents on its anterior 
surface an oval facet, for the attachment of the tendon of the 
pee minimus muscle; and on its outer surface, an oblique line 
or the insertion of the gluteus medius. On its posterior side is a 
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vertical ridge, linea quadrati, for the attachment of the quadratus 
femoris muscle. At the inner side of the trochanter major is a deep 
pit, trochanteric or digital fossa, at the bottom of which the obtu- 
rator externus muscle is inserted. The upper border of the great 
trochanter gives attachment posteriorly to the pyriformis, and 
anteriorly to the gemellus superior, obturator internus, and 
gemellus inferior muscles. Passing downwards from the trochanter 
major in front of the bone is an oblique ridge, which forms the 
inferior boundary of the neck, the anterior intertrochanteric line ; 
and behind, another oblique ridge, the posterior intertrochanteric 
“me, which terminates in a rounded tubercle 
on the posterior and inner side of the bone, the 
trochanter minor. 

The shaft of the femur is convex and round 
in front, and covered with muscles ; and some- 
what concave and raised into a rough and pro- 
minent ridge behind, the linea aspera. The 
linea aspera near the upper extremity of the 
bone divides into three branches. The anterior 
branch is continued forwards in front of the 
lesser trochanter, and is continuous with the 
anterior intertrochanteric line ; the middle is 
continued directly upwards into the linea quad- 
rati; and the posterior, broad and strongly 
marked, ascends to the base of the trochanter 
major. ‘Towards the lower extremity of the 
bone the linea aspera divides into two ridges, 
which descend to the two condyles, and en- 
close a triangular space upon which rests the 
popliteal artery. e internal condyloid ridge 
is less marked than the external, and presents 
a broad and shallow groove, for the passage of 
the femoral artery. The nutritious foramen is 
situated in or near the linea aspera, at about 
one-third from its upper extremity, and is di- 
rected obliquely from below upwards. 

The lower extremity of the femur is broad and 

rous, and divided by a smooth depression in 

ont, and by a large fossa (fossa mtercondy- 
loidea) behind, into two condyles. 

The external condyle is the broadest and 
most prominent, the internal the narrowest 
and longest; the difference in length depend- 


* The right femur, seen on its anterior aspect. 1. The shaft. 2. The head. 
8. The neck. 4. Great trochanter. 5. Anterior intertrochanteric line. 6. Lesser 
trochanter. 7. Externalcondyle. 8. Internal condyle. 9. Tuberosity for the 
attachment of the external lateral ligament. 10. Fossa for the tendon of origin 
of the popliteus muscle. 11. Tuberosity for the attachment of the internal 
lateral ligament. 
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ing on the obliquity of the femur, in consequence of the separation 
of the two bones at their upper extremity by the breadth of the 
pelvis. The external condyle is marked on its outer side by a pro- 
minent tuberosity, which gives attachment to the external lateral 
ligament; and immediately beneath this is the fossa which lodges 
the tendon of origin of the popliteus. By the 
internal surface it gives attachment to the an- 
terior crucial ligament of the knee joint; and 
by its upper and posterior part, to the external 
head of the gastrocnemius and plantaris. The 
internal condyle projects on its inner side into 
a tuberosity, to which is attached the internal 
lateral ligament; above this tuberosity, at the 
extremity of the internal condyloid ridge, is é 
tubercle, for the insertion of the tendon of the 
adductor magnus; and below the tubercle, on 
the upper surface of the condyle, a depression 
from which the internal head of the gastroc- 
nemius arises. The outer side of the internal 
condyle is rough and concave, for the attach- 
ment of the posterior crucial ligament. 

Development.—By five centres; one for the 
shaft, one for each extremity, and one for each 
trochanter. The femur is the first of the long 
bones to show signs of ossification, ossific 
matter is found immediately after the maxille 
and before the termination of the second month 
of embryonic life. The secondary deposits take 
place in the following order: in the condyloid 
extremity} during the last month of foetal life ; 
in the head towards the end of the first year ; 
in the greater trochanter between the third 
and fourth year; in the lesser trochanter be- 
tween the thirteenth and fourteenth. The epi- 
physes and apophyses are joined to the dia-. 
physis in the reverse order of their appearance, 
the junction commencing after puberty, and 
not being completed for the condyloid epiphysis until after the 
twentieth year. , 

Articulations.—With three bones; os innominatum, tibia, and 
patella. 


Fig. 98.* 


* Diagram of the posterior aspect of the right femur, showing the lines of 
attachment of the muscles. The muscles attached to the inner lp are, p. pec- 
tineus; ab, adductor brevis; a/, adductor longus. The middle portion is 
occupied for its whole extent by am, adductor magnus; and is continuous 
superiorly with g jf, linea quadrati, into which the quadratus femoris is in- 
serted. The outer lip is occupied by g m, gluteus maximus; and d, short head 
of biceps. 

Ornveilhier remarks that this centre is so constant in the last fortnight of 
footal life, that it may be regarded as an important proof of the foetus having 
reached its full term. 
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Attachment of Muscles.—To twenty-three; by the greater tro- 
chanter, to the gluteus medius and minimus, pyriformis, gemellus 
superior, obturator internus, gemellus inferior, obturator externus, 
and quadratus femoris; by the lesser trochanter, to the common 
tendon of the psoas and iliacus. By the linea aspera, its outer lip, 
to the vastus externus, gluteus maximus, and short head of the 
biceps ; by its inner lip, vastus internus, pectineus, adductor brevis, 
and adductor longus; by its middle, adductor magnus; by the 
anterior part of the bone, crurzeus and subcrureeus ; by its condyles 
gastrocnemius, plantaris, and popliteus. 

PatEetta.—The patella is a sesamoid bone, developed in the ten- 
don of the quadriceps extensor muscle, and usually described as a 
bone of the lower extremity. It is heart- 
shaped in figure, the broad end being directed 
upwards, the apex downwards; the external 
surface is convex, and the internal divided by a 
ridge into two smooth surfaces, to articulate 
with the condyles of the femur. The external 
articular surface, corresponding with the external 
condyle, is the larger of the two, and serves to 
indicate the leg to which the bone belongs. To 
its upper border is attached the expanded tendon 
of the extensor muscles, and by the inferior 
pointed process it is attached, through means of a strong band 
called the ligamentum patelle, to the tubercle of the tibia. 

Development.—By a single centre, at about the middle of the 
third year. 

| Articulations.—With the two condyles of the femur. 

Attachment of Muscles—To fowr; rectus, crureeus, vastus in- 
ternus, vastus externus; and to the ligamentum patella. 

Trp1a.—The tibia is the inner and larger bone of the leg; it is 
prismoid in form, and divisible into a shaft, an upper and lower 
extremity. 

The wpper extremity, or head, is large, and expanded laterally 
into two tuberosities. On the upper surface the tuberosities are 
smooth, to articulate with the condyles of the femur; the internal 
articular surface being oval and oblong, to correspond with the in- 
ternal condyle ; the external, broad and nearly circular. Between 
the two articular surfaces is a spinous process ; and in front of and 
behind the spinous process a rough depression, giving attachment 
to the anterior and posterior crucial ligament. Between the two 
tuberosities on the front aspect of the bone is a prominent elevation, 
the twhercle for the insertion of the ligamentum patelle, and imme- 
diately above the tubercle a smooth facet, corresponding with a 
bursa. Upon the outer side of the external tuberosity is an arti- 
cular surface, for the head of the fibula; and upon the posterior 


* Patella of the right side. 1. Surface of articulation with the external 
condyle of the femur. 2. Surface of articulation with the internal condyle. 
3. Apex of the bone. 
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part of the internal tuberosity a depression, for the insertion of the 
tendon of the semi-membranosus muscle. 

The shaft of the tibia presents three surfaces ; internal, which is 
subcutaneous and superficial; external, concave and marked by a 
sharp ridge, for the insertion of the interosseous membrane; and 
posterior, grooved, for the attachment of muscles. Near the upper 
extremity of the posterior surface is an oblique ridge, the popliteal 
line, for the attachment of the fascia of the popliteus muscle; and 
immediately below the oblique line, the nutritious canal, which is 
directed downwards. 

The inferior extremity of the bone is somewhat quadrilateral, and 
prolonged on its inner side into a large process, the internal mal- 

leolus. Behind the internal malleolus is a broad 
Fig. 100.* and shallow groove, for lodging the tendons of 
the tibialis posticus and flexor longus digitorum ; 
and farther outwards another groove, for the tendon 
of the flexor longus pollicis. At the outer side the 
surface is concave and triangular, rough above for 
the attachment of the interosseous ligament; and 
smooth below, to articulate with the fibula. On 
the extremity of the bone is a triangular smooth 
surface, for articulation with the astragalus. 

Development.—By three centres; one for the 
shaft, and one for each extremity. Ossification 
commences in the tibia, immediately after the 
femur; the centre for the head of the bone appears 
soon after birth, and that for the lower extremity 
during the second year; the latter is the first to 
join the diaphysis. The bone is not complete 
until nearly the twenty-fifth year. Two occa- 
sional centres are sometimes found in the tibia, 
one for the tubercle, the other for the internal 
malleolus. 

Articulations.—W ith three bones ; femur, fibula, 
and astragalus. 

Attachment of Muscles.—To ten ; by the internal 
tuberosity to the semi-membranosus; by the ea- 
ternal tuberosity, tibialis anticus and extensor 
longus digitorum; by the tubercle, ligamentum 
patellee ; by the external surface of the shaft, 
tibialis anticus; by the posterior surface, popliteus, 
soleus, flexor longus digitorum, and tials pos- 
ticus; and by the internal surface to the sartorius gracilis, and 
semi-tendinosus. 


* Tibia and fibula of the right leg, articulated and seen from the front. 
1. Shaft of the tibia. 2. Inner tuberosity. 3. Outer tuberosity. 4. Spinous 
process. 5. Tubercle. 6. Internal or subcutaneous surface of the shaft. 
7. Lower extremity of the tibia. 8. Internal malleolus. 9. Shaft of the 
fibula. 10. Its upper extremity. 11. Its lower extremity, the external mal- 
leolus. The sharp border between 1 and 6 is the crest of the tibia. 
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Fisuta.—The fibula (repdyn, a brooch, from its resemblance, in 
conjunction with the tibia, to the pin of an ancient brooch) is the 
outer and smaller bone of the leg; it is long 
and slender in figure, prismoid in shape, and, 
like other long bones, divisible into a shaft and 
two extremities. : 

The swperior extremity or head is thick and *" 
large, and depressed at the upper part by a 
concave surface, which articulates with the ex- 
ternal tuberosity of the tibia. Externally to 
this surface is a thick and rough prominence, 
for the attachment of the external lateral liga- 
ment of the knee-joint, terminated behind by a 
styloid process, for the insertion of the tendon 
of the biceps. 

The lower extremity is flattened from without 
inwards, and prolonged downwards beyond the 
articular surface of the tibia, forming the ew- 
ternal malleolus. Its external side presents a 
rough and triangular surface, which is subcu- 
taneous. On the internal surface is a smooth 
triangular facet, to articulate with the astra- 
galus; and a rough depression, for the inser- 
tion of the interosseous ligament. The anterior 
border is thin and sharp; the posterior, broad 
and grooved, for the tendons of the peronei 
muscles, 

'To place the bone in its proper position, and 
ascertain to which leg it belongs, let the in- 
ferior or flattened extremity be directed down- 
wards, and the narrow border of the malleolus 
forwards; the triangular subcutaneous surface will then point to 
the side corresponding with the limb of which the bone is part. 

The shaft of the fibula is prismoid, and presents three surfaces ; 
external, internal, and posterior; and three borders. The external 
surface is the broadest of the three; it commences on the anterior 


Fig. 101,* 


* Tibia and fibula of the right leg articulated and seen from behind. 1. 
Articular depression for the external condyle of the femur. 2. Articular 
depression for the internal condyle; the prominence between the two is 
the spinous process. 3. Fessa and groove for the insertion of the tendon of 
the semi-membranosus. 4. Popliteal plane, for the support of the popliteus. 
_5. Popliteal line. 6. Nutritious foramen. 7. Surface of the shaft on which 
the flexor longus digitorum rests. 8. Broad groove on the back part of the 
inner malleolus, for the tendons of the flexor longus digitorum and tibialis 
posticus. 9. Groove for the tendon of the flexor longus pollicis. 10. Shaft 
of the fibula. The flexor longus pollicis lies on this surface of the bone ; its 
superior limit being marked by the oblique line immediately above the cipher. 
11. Styloid process on the head of the fibula for the attachment of the tendon 
of the biceps. 12. Subcutaneous surface of the lower part of the shaft of the 
fibula. 13. External malleolus formed by the lower extremity of the fibula. 
14. Groove on the posterior part of the external malleolus for the tendons of 
the peronei muscles. 
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part of the bone above, and curves around it so as to terminate on 
its posterior side below. This surface is completely occupied by the 
two peronei muscles. The internal surface commences on the side 
of the superior articular surface, and terminates below, by narrow- 
ing to a ridge which is continuous with the anterior border of the 
malleolus. It is marked along its middle by the interosseous ridge, 
which is lost above and below in the inner border of the bone, and 
which gives attachment to the interosseous membrane. The pos- 
terior surface is twisted like the external, it commences above on the 
posterior side of the bone, and terminates below on its internal side ; 
at about the middle of this surface is the nutritious foramen, which 
is directed downwards. 

The internal border commences superiorly in common with the 
interosseous ridge, and bifurcates inferiorly into two lines, which 
bound the triangular subcutaneous surface of the external mal- 
leolus. The eaternal border begins at the base of the styloid pro- 
cess of the head, and winds around the bone, following the direction 
of the corresponding surface. The posterior border, sharp and pro- 
minent, is lost inferiorly in the interosseous ridge. 

Development.— By three centres; one for the shaft, and one for 
each extremity. Ossification commences in the shaft soon after its 
appearance in the tibia; at birth the extremities are cartilaginous, 
an osseous deposit taking place in the inferior epiphysis during the 
second year, and in the superior during the fourth or fifth. The 
inferior epiphysis is the first to become united with the diaphysis, 
but the bone is not completed until nearly the twenty-fifth year. 

Articulations.—W ith the tibia and astragalus. 

Attachment of Muscles——To ten; by the head, to the tendon of 
the biceps and soleus; by the shaft, its external surface, peroneus 
longus and brevis ; internal surface, extensor longus digitorum, ex- 
tensor proprius pollicis, peroneus tertius, and tibialis posticus; by 
the posterior surface, popliteus and flexor longus pollicis. 

Tarsus.—The bones of the tarsus are seven in number: viz., 
astragalus, os calcis, scaphoid, internal, middle, and external cunei- 
form, and cuboid. 

The Astragatus (os tali) may be recognised by its rounded head, 
a broad articular facet on its convex surface, and two articular 
facets, separated by a deep groove, on its concave surface. 

The bone is divisible into a superior and inferior surface, an ex- 
ternal and internal border, and an anterior and posterior extremity. 
The superior surface is convex, and presents a large quadrilateral 
and smooth facet, somewhat broader in front than behind, to arti- 
culate with the tibia. The inferior surface is concave, and divided 
by a deep and rough groove (sulcus tali), which lodges a strong in- 
terosseous ligament, into two facets—the posterior large and qua- 
drangular, the anterior smaller and elliptic—which articulate with 
the os calcis. The internal border, flat and uneven, is marked by a 
pyriform articular surface for the inner malleolus. The external 
presents a large triangular articular facet, for the external malleolus, 
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and is rough and concave in front. The anterior extremity presents 
a rounded head, encircled by a constriction somewhat resembling a 
neck; the posterior extremity is narrow, and marked by a deep 
groove, for the tendon of the flexor longus pollicis. 

Recogwition—Hold the astragalus with the broad articular sur- 
face upwards, and rounded head forwards; the triangular lateral 
articular surface will point to the side to which the bone belongs. 

Articulations —With four bones; tibia, fibula, os calcis, and 
scaphoid. 

The Os catcis may be known by its large size Fig. 102.* 
and oblong figure, by the massive portion which 
forms the heel, and by two articular surfaces, 
separated by a broad groove, upon its upper side. 

The os calcis is divisible into four surfaces, 
superior, inferior, external and internal; and 
two extremities, anterior and posterior. The 
superior surface is convex behind and irregu- 
larly concave in front, where it presents two and 
sometimes three articular facets, divided by a 
broad and shallow groove (sulcus calcanei), for 
the interosseous ligament. The inferior surface 
is convex and rough, and bounded posteriorly 
by the two inferior tuberosities, of which the 
internal is broad and large, the external smaller 
and prominent. The external surface is convex 
and subcutaneous, and marked towards its an- 
terior third by two grooves, often separated by 
a tubercle, for the tendons of the peroneus 
longus and brevis. The internal surface is con- 
cave and grooved, for the tendons and vessels 
which pass into the sole of the foot. At the 
anterior extremity of this surface is a projecting 
process (sustentaculum tali), which supports the 
anterior articulating surface of the astragalus, 
and serves as a pulley for the tendon of the 
flexor longus digitorum. 

At the anterior extremity of the bone is a flat articular surface, 
surmounted by a rough prominence, which affords one of the guides 
to the surgeon in the performance of Chopart’s operation. The 
posterior extremity is prominent and convex, and constitutes the 
posterior tuberosity ; it is smooth for the upper half of its extent, 
where it corresponds with a bursa; and rough below, for the inser- 


* Dorsal surface of the left foot. 1. Astragalus; its superior quadrilateral 
articular surface. 2. Anterior extremity of the astragalus, which articulates 
with (4) the scaphoid bone, 3, 3. Os calcis. 4. Scaphoid bone. 5, Internal 
cuneiform bone. 6. Middle cuneiform bone. 7. External cuneiform bone. 
8. Cuboid bone. 9 Metatarsal bones of the first and second toes. 10. First 
phalanx of the great toe, 11. Second phalanx of the great toe. 12, First 
phalanx of the second toe. 18. Second phalanx. 14, Third phalanx, 
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tion of the tendo Achillis; the lower part of this surface is bounded 
by the two inferior tuberosities. 

Articulations—With two bones: astragalus and cuboid. In 
their articulated state a large oblique canal is situated between 
the astragalus and calcaneum, being formed by the apposition of 
the two grooves, sulcus tali and sulcus calcanei. This canal is 
called the sinus tarsi, and serves to lodge a strong interosseous 
ligament which ties the two bones together. 

Attachment of Muscles.—To eight: by the posterior tuberosity, 
to the tendo Achillis and plantaris; by the imferior tuberosities 
and under surface, abductor pollicis, abductor minimi digiti, flexor 
brevis digitorum, flexor accessorius, and plantar fascia; by the 
eaternal surface, extensor brevis digitorum. 

The Scaruor bone may be distinguished by its boat-like figure, — 
concave on one side, and convex with three facets on the other. It 
presents for examination an anterior and posterior surface, superior 
and inferior border, and two extremities, one broad, the other 

ointed and thick. The anterior surface is convex, and divided 
into three facets, to articulate with the three cuneiform bones; the 
posterior is concave, to articulate with the rounded head of the 
astragalus. The superior border is convex and rough, and the 
inferior somewhat concave and uneven. The eaternal extremity 
is broad and rough; the internal pointed and prominent, forming 
a tuberosity. The external extremity sometimes presents a facet 
of articulation with the cuboid. 

Recognition.—If the bone be held so that the convex surface 
with three facets look forwards, and the convex border upwards, 
the broad extremity will point to the side corresponding with the 
foot to which the bone belongs. 

Articulations—With four bones: astragalus and three cuneiform, 
sometimes also with the cuboid. 

Attachment of Muscles.—To the tendon of the tibialis posticus. 

The INTERNAL CUNEIFORM may be known by its irregular wedge- 
shape, and by being larger than the two other bones which bear 
the same name. It presents for examination a convex and a con- 
cave surface, a long and a short articular border, and a small and 
a large extremity. 

Recognition.—Place the bone so that the small extremity may 
look upwards and the long articular border forwards, the concave 
surface will point to the side corresponding with the foot to which 
it belongs. 

The convea surface is internal and free, and assists in forming 
the inner border of the foot; the concave is external, and in appo- 
sition with the middle cuneiform and second metatarsal bone; the 
long border articulates with the metatarsal bone of the great toe, the 
short border with the scaphoid bone. The small extremity (edge) is 
sharp ; the larger extremity (base) rounded into a broad tuberosity. 

Articulations —With four bones: scaphoid, middle cuneiform, 
and first two metatarsal bones. 
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Attachment of Muscles —To the tibialis anticus and posticus. 

The MippLe cuNEIrorM is the smallest of the three; it is wedge- 
shaped, the broad extremity being placed upwards, the sharp end 
downwards in the foot. It presents for examina- 
tion four articular surfaces and two extremities. Fig. 103.+ 
The anterior and posterior surface have nothing 
worthy of remark. One of the lateral surfaces 
has a long articular facet, extending its whole 
length, for the internal cuneiform; the other has 
only a partial articular facet for the external 
cuneiform bone. 

Recognition.—If the bone be held so that the 
2 extremity look upwards, the broadest edge 
of the square being towards the holder, the 
small and partial articular surface will point to 
the side to which the bone belongs. 

Articulations.—With fowr bones: scaphoid, 
internal and external cuneiform, and second 
metatarsal bone. 

The ExTeRNAL CUNEIFORM is intermediate in 
size between the two preceding, and placed, like 
the middle, with the broad end upwards, and 
sharp extremity downwards. It presents for 
examination five surfaces, and a superior and 
inferior extremity. The wpper eatremity is flat, of 
an oblong square form,and bevelled posteriorly, at 
the expense of the outer surface, into a sharp 


edge. 

Be cativons 30 the bone be held so that the 
square extremity look upwards, and the sharp 
border backwards, the bevelled surface will point to the side to 
which the bone belongs. 

Articulations.—With six bones: scaphoid, middle cuneiform, 
cuboid, and second, third, and fourth metatarsal bone. 

Attachment of Muscles.—To the flexor brevis pollicis. 

The Cusor Bonz is irregularly cuboid in shape, and marked on 
its under surface by a deep groove, for the tendon of the peroneus 
longus muscle. It presents for examination, six surfaces, three ar- 
ticular, and three non-articular. The non-articular surfaces are, 


¢ Sole of the left foot. 1. Inner tuberosity of the os calcis. 2. Outer tube- 
rosity. * Posterior tuberosity. 3. Groove for the tendon of the flexor 
longus digitorum; this figure indicates also the sustentaculum tali, upon 
which it is placed. 4. Rounded head of the astragalus. 5. Scaphoid bone, 
6. Its tuberosity. 7. Internal cuneiform bone; its broad extremity. 8. Middle 
cuneiform bone. 9. External cuneiform bone. 10,11. Cuboid bone, 11. Groove 
for the tendon of the peroneus longus; the prominence between this 
eoare and figure 10 is the tuberosity of the bone. 12, 12. Metatarsal bones. 

8, 13. First phalanges. 14,14. Second phalanges of the four lesser toes. 
15, 15. Third, or ungual phalanges of the four lesser toes. 16, Last phalanx 
of the great toe. 
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superior, which is slightly convex, and assists in forming the dorsum 
of the foot; inferior, marked by a prominent ridge, the twberosity, 
and a deep groove for the tendon of the peroneus longus; and ew- 
ternal, the smallest of the whole, and deeply notched by the com- 
mencement of the peroneal groove. The articular surfaces are, 
posterior, of large size, and concayo-convex, to articulate with the 
os calcis; anterior, of smaller size, divided by a slight ridge into 
two facets, for the fourth and fifth metatarsal bones; and internal, 
a small oval articular facet, upon a large and quadrangular surface, 
for the external cuneiform bone. 

Recognition.—If the bone be held so that the plantar surface, 
with the peroneal groove, look downwards, and the largest articular 
surface backwards, the small non-articular surface, marked by the 
deep notch, will point to the side to which the bone belongs. 

Articulations.—With fowr bones: os calcis, external cuneiform, 
fourth and fifth metatarsal bone, and sometimes the scaphoid. 

Attachment of Muscles—To two: flexor brevis pollicis, and 
adductor pollicis. 

Upon a consideration of the articulations of the tarsus it will be 
observed, that each bone articulates with four adjoining bones, with 
the exception of the calcaneum which articulates with two, and the 
external cuneiform with six. hs 

Development.—By a single centre for each bone, with the exception 
of the os calcis, which has an epiphysis for its posterior tuberosity. 
The centres appear in the following order; calcanean, sixth month; 
astragalan, seventh month; cuboid, tenth month; external cunei- 
form, end of the first year; internal cuneiform, during the third 
year; middle cuneiform and scaphoid, during the fourth year. 
The epiphysis of the calcaneum appears at the ninth year, and is 
united with the diaphysis at about the fifteenth. 

The MeratarsaL BONES, five in number, are long bones and di- 
visible therefore into a shaft and two extremities. The shaft is 
prismoid, and compressed from side to side; the posterior extremity, 
or base, is square-shaped, to articulate with the tarsal bones, and 
with each other; the anterior extremity presents a rounded head, 
circumscribed by a neck, to articulate with the first row of the 
phalanges. 

Peculiar Metatarsal Bones.—The first is shorter and larger than 
the rest, and forms part of the inner border of the foot; its posterior 
extremity presents only one lateral articular surface, and an oval 
rough prominence beneath, for the insertion of the tendon of the 
peroneus longus. ‘The anterior extremity has, on its plantar 
surface, two grooved facets, for sesamoid bones. 

The second 1s the longest and largest of the remaining metatarsal 
bones; it presents at its base three articular facets, for the three 
cuneiform bones; a large oval facet, but often no articular surface 
on its inner side, to articulate with the metatarsal bone of the great 
toe, and two externally, for the third metatarsal bone. 

The third may be known by two facets on the inner side of its 
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base, corresponding with the second, and may be distinguished by 
its smaller size. 

The fourth may be distinguished by its smaller size, and by 
having a single articular surface on each side of the base. 

The fifth is recognised by its broad base, and by the large tube- 
rosity at its outer side. 

Development.—Hach bone by two centres; one for the body and 
one for the digital extremity in the four outer metatarsal bones; 
and one for the body, the other for the base, in the metatarsal bone 
of the great toe. Ossification appears in these bones at the same 
time as in the vertebra; the epiphyses commencing with the great 
toe and proceeding to the fifth, appear towards the close of the 
second year, consolidation being effected at eighteen. 

Articulations.—With the tarsal bones by one extremity, and first 
row of phalanges by the other. The number of tarsal bones with 
which each metatarsal articulates from within outwards, is the 
same as between the bones of the metacarpus and carpus, one for 
the first, three for the second, one for the third, two for the fourth, 
and one for the fifth, forming the cipher 13121. 

Attachment of Muscles.—To fourteen : to the first, peroneus longus 
and first dorsal interosseous; to the second, two dorsal interossei 
and transyersus pedis ; to the third, two dorsal and one plantar in- 
terosseous, adductor pollicis and transversus pedis; to the fourth, 
two dorsal and one plantar interosseous, adductor pollicis and trans- 
versus pedis; to the fifth, one dorsal and one plantar interosseous, 
calegiee brevis, peroneus tertius, abductor minimi digiti, flexor 

revis minimi digiti, and transversus pedis. 

Puatances.—There are two phalanges in the great toe and three 
in the other toes, as in the hand. They are long bones, divisible 
into a central portion and extremities. 

The phalanges of the first row are convex above, concave on the 
under surface, and compressed from side to side. The posterior 
extremity has a single concave articular surface, for the head of the 
metatarsal bone; the anterior extremity, a pulley-like surface, for 
the second phalanx. 

The second phalanges are short and diminutive, but somewhat 
broader than those of the first row... 

The third or ungual phalanges, including the second phalanx of 
the great toe, are flattened from above downwards, spread out late- 
rally at the base to articulate with the second row, and at the oppo- 
- extremity to support the nail and the rounded extremity of 

e toe. 

Development.—By two centres; one for the body and one for the 
metatarsal extremity. Ossification commences in these bones after 
the metatarsus, appearing firstly in the last phalanges, then in the 
first, and lastly in the middle row. The bones are completed at 
eighteen. 

Articulations.—The first row with the metatarsal bones and 
second phalanges; the second, of the great toe, with the first pha- 
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lanx; of the other toes, with the first and third phalanges; the 
third, with the second row. 

Attachment of Muscles.—To twenty-three: to the first phalanges ; 
great toe, innermost tendon of the extensor brevis digitorum, abductor 
pollicis, adductor pollicis, flexor brevis pollicis, and transversus 
pedis; second toe, first dorsal and first plantar interosseous and lum- 
bricalis ; third toe, second dorsal and second plantar interosseous and 
lumbricalis ; fowrth toe, third dorsal and third plantar interosseous 
and lumbricalis ; fifth toe, fourth dorsal interosseous, abductor mi- 
nimi digiti, flexor brevis minimi digiti and lumbricalis. Second 
phalanges: great toe, extensor longus pollicis, and flexor longus 
pollicis; other toes, one slip of the common tendon of the extensor 
longus and extensor brevis digitorum, and flexor brevis digitorum. 
Third phalanges: two slips of the common tendon of the extensor 
longus and extensor brevis digitorum, and the flexor longus digi- 
torum. 

SESAMOID BONES.—These are small osseous masses, developed in 
those tendons which exert a certain degree of force upon the surface 
over which they glide, or where, by continued pressure and friction, 
the tendon would become a source of irritation to neighbouring 
parts, as to joints. The best example of a sesamoid bone is the 
patella, developed in the common tendon of the quadriceps extensor, 
and resting against the front of the knee-joint. Besides the patella, 
there are four pairs of sesamoid bones constantly found, two on 
the metacarpo-phalangeal articulation of each thumb, and existing 
in the tendons of insertion of the flexor brevis pollicis, and two 
on the corresponding joint in the foot, in the tendons of the 
muscles inserted into the base of first phalanx. In addition to 
these there is often a sesamoid bone on the metacarpo-phalangeal 
joint of the little finger; and on the corresponding jomt in the 
foot, in the tendons inserted into the base of the first phalanx; 
there is one also in the tendon of the peroneus longus muscle, 
where it glides through the groove in the cuboid bone ; sometimes 
in the tendons, as they wind around the inner and outer malleolus ; 
in the psoas and iliacus, where they glide over the body of the 
os pubis: and in the external head of the gastrocnemius. 

The bones of the tympanum, as they belong to the apparatus of 
hearing, will be described with the anatomy of the ear, 
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CHAPTER III. 
OF THE LIGAMENTS. 


Tue bones are variously connected with each other in the construc- 
tion of the skeleton, and the connexion between any two bones 
constitutes a joint or articulation. If the joint be immovable, the 
surfaces of the bones are applied in direct contact; but if motion 
be intended, the opposing surfaces are expanded and coated by an 
elastic substance named cartilage ; a fluid secreted by a membrane 


closed on all sides lubricates their surface, and they are firmly held 
together by means of short bands of glistening fibres, which are 


called ligaments (ligare, to bind). The study of the ligaments is 
termed syndesmology (ctv, together, Seouds, bond), which, with 
the anatomy of the articulations, forms the subject of the present 
chapter. 

The forms of articulation met with in the human frame may be 
considered under three classes: Synarthrosis, Amphi-arthrosis, and 
Diarthrosis. 

SyNaRTHROSIS (adv, apOpwcrs, articulation) is expressive of the 
fixed form of joint in which the bones are immovably connected with 
each other. The kinds of synarthrosis are fourin number. Sutwra, 
Harmonia, Schindylesis, Gomphosis. The characters of the three 
first have been sufficiently explained in the preceding chapter, p 69. 
It is here only necessary to state thatin the construction of sutures, 
the substance of the bones is not in immediate contact, but sepa- 


rated by a layer of membrane, which is continuous externally with 


the pericranium and internally with the dura mater. Itis the latter 
connexion which gives rise to the resistance experienced in tearing 
the calvarium from the dura mater. Cruveilhier describes this in- 
terposed membrane as the sutwral cartilage, but its cartilaginous 
nature is doubtful. The fourth, Gomphosis (yéudos, a nail) is 
expressive of the insertion of one bone into another, as a nail is 
fixed into a board; this is illustrated in the articulation of the teeth 
with the alveoli of the maxillary bones. 

AMPHI-ARTHROSIS (dui, both, apOpeacis) is a joint intermediate 


-in aptitude for motion between the immovable synarthrosis and the 


moveable diarthrosis. It is constituted by the approximation of sur- 

faces partly coated with cartilage lined by synovial membrane, and 

partly connected by interosseous ligaments, or by the intervention 

of an elastic fibro-cartilage which oy aha to the end of both bones. 
K 
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Examples of this mode of articulation are seen in the union between 
the bodies of the vertebrae, the sacrum with the coccyx, the pieces 
of the sternum, the sacro-iliac and pubic symphyses (ovv dveiv, to 
grow together), and according to some, the necks of the ribs, with 
the transverse processes. 

Diarturosis (da, through, apOpwcis) is the moveable articula- 
tion, which constitutes by far the greater number of the joints of 
the body. The degree of motion in this class has given rise to a 
ra into three genera, Arthrodia, Ginglymus, and Enar- 
throsis. 

Arthrodia is the moveable joint in which the extent of motion is 
slight and limited, as in the articulations of the clavicle, ribs, arti- 
cular processes of the vertebrae, axis with the atlas, radius with the 
ulna, fibula with the tibia, carpal and metacarpal, tarsal and meta- 
tarsal bones. 

Ginglymus (yeyyAupos, a hinge), or hinge-joint, is the movement 
of bones upon each other in two directions only—viz., forwards and 
backwards; but the degree of motion may be very considerable. 
Instances of this form of joint are numerous ; they comprehend the 
elbow, wrist, metacarpo-phalangeal, and phalangeal joints in the 
upper extremity; the knee, ankle, metatarso-phalangeal, and pha- 
langeal joints m the lower extremity. The lower jaw may also be 
admitted into this category, as partaking more of the character of 
the hinge-joint than’ of the less moveable arthrodia. 

The form of the ginglymoid joint is somewhat quadrilateral, each 
of its four sides being provided with a ligament, which is named 
from its position, anterior, posterior, internal lateral, or external 
lateral. he lateral ligaments are thick and strong, and the chief 
bond of union between the bones. The anterior and posterior are 
thin and loose in order to permit the required extent of move- 
ment. 

Enarihrosis (év, in, épOpwors) is the most extensive in its range of 
motion of all the moveable joints. From the manner of connexion 
and form of the bones in this articulation, it is called the ball-and- 


socket joint. There are two instances in the body—namely, the hip - 


and the shoulder. 

We may add to the preceding the carpo-metacarpal articulation 
of the thumb, although not strictly a ball-and-socket joint, from 
the great extent of motion which it enjoys, and from the nature of 
the ligament connecting the bones. As far as the articular surfaces 
are concerned, it is rather a double than a single ball-and-socket; 
and the whole of these considerations remove it from the simple 
arthrodial and ginglymoid groups. : 

The ball-and-socket joint has a circular form; and, in place of 
the four distinct ligaments of the ginglymus, is enclosed in a bag of 
ligamentous membrane, called capsular ligament. 

The kinds of articulation may be shown in a tabular form, as 
follows : . , 
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Sutura . . . . . bones of the skull. 
Harmonia . . . . superior maxillary bones. 
Schindylesis . . . vomer with rostrum. 
Gomphosis . . ._ teeth with alveoli. 
Amphi-arthrosis . Bodies of the vertebra. Symphyses. 
Arthrodia . . . . carpal and tarsal bones. 
‘Diarthrosis. Ginglymus . . . . elbow, wrist, knee, ankle. 
Enarthrosis. . . . hip, shoulder. 

The motions of joints may be referred to four heads—viz., Gliding, 
Angular movement, Circumduction, and Rotation. 

1. Gliding is the simple movement of one articular surface on 
another, and exists to a greater or less extent in all the joints. Im 
the least moveable joints, as in the carpus and tarsus, this is the 
only motion which is permitted. 

2. Angular movement may be performed in four different direc- 
tions, either forwards and backwards, as in flexion and extension ; 
or, inwards and outwards, constituting adduction and abduction. 
Flexion and extension are illustrated in the ginglymoid joint, and 
exist in a large proportion of the joints of the body. Adduction 
and abduction conjoined with flexion and extension, are met with 
complete only in the most moveable joints, as the shoulder, hip, and 
ieee. In the wrist and ankle, adduction and abduction are only 
partial. 

3. Cireumduction is most strikingly exhibited in the shoulder 
-and hip joints; it consists in the slight degree of motion which 
takes place between the head of a bone and its articular cavity, 
while the extremity of the limb is made to describe a large circle on 
a plane surface. It is also seen, but in a less degree, in the carpo- 
metacarpal articulation of the thumb, metacarpo-phalangeal arti- 
culation of the fingers and toes, and in the elbow when that joint is 
flexed and the end of the humerus fixed. 

' 4, Rotation is the movement of a bone on its own axis, and is 
illustrated in the hip and shoulder, or better, in the rotation of the 
cup of the radius against the eminentia capitata of the humerus. 
Rotation is also observed in the movements of the atlas upon the 
axis, where the odontoid process serves as a pivot around which the 
atlas turns. 

THE stRUCTURES entering into the composition of a joint are 
bone, cartilage, areolar tissue, fibrous tissue, yellow or elastic 
tissue, adipose tissue, and synovial membrane. Cartilage forms 
a thin coating to the articular extremities of bones, sometimes 
presenting a smooth surface which moves on a corresponding 
smooth surface of the articulating bone; sometimes forming a 
plate smooth on both surfaces and interposed between the car- 
tilaginous ends of two bones, interarticular ; and sometimes acting 
as the connecting medium between bones without any free surface, 
interosseous. While fibrous tissue enters into the construction 
of joints under the form of ligament, in one situation constituting 
bands of various breadth and thickness; in another it forms a 


Synarthrosis. 
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layer which extends completely round the joint, and is then called 
a capsular ligament. All the ligaments of joints are composed of 
that variety of fibrous tissue termed white fibrous tissue; but in 
some situations ligaments are found which consist of yellow fibrous 
tissue, for example, the ligamenta subflava of the arches of the 
vertebral column. Adipose tissue exists in variable quantity in 
relation with joints, where it performs, among other offices, that of 
a valve or spring, which occupies any vacant space that may be 
formed during the movements of the joint, and prevents the occur- 
rence of a vacuum in those cavities. ‘This purpose of adipose tissue 
is exemplified in the cushion of fat at the bottom of the acetabulum 
afd in the similar cushion behind the ligamentum patelle. 

SYNOVIAL MEMBRANE is a thin membranous layer, investing the 
articular extremities of bones, and the surface of the ligaments 
which surround and enter into the composition of a joint. It re- 
sembles the serous membranes in being a shut sac (capsula syno- 
vialis), and secretes a transparent and viscous fluid, which is named 
synovia. Synovia is an alkaline secretion, containing albumen and 
mucus, the albumen being coagulable at a boiling temperature. In 
some joints the synovial membrane is pressed into the articular 
eavity by a cushion of fat: this mass was called by Havers the 
synovial gland, from an idea of its being the source of the synovia; 
it is found in the hip and knee joint. In the knee, moreover, the 
synovial membrane forms folds, which are improperly named liga- 
ments, as the mucous and alar ligaments, the two latter being an 
appendage to the cushion of fat. Besides the synovial membranes 
entering into the composition of joints, there are numerous smaller 
sacs of a similar kind interposed between surfaces which move upon 
each other so as to cause friction; they are often associated with 
the articulations. These are the burscee mucose; they are shut 
sacs, analogous in structure to synovial membranes, and secreting 
a similar synovial fluid. : 

The epithelium of synovial membranes is of the kind termed 
tesselated or pavement epithelium; it is developed in the same 
manner as the epithelium of other free surfaces, but presents only a 
single stratum of cells. 

ARTICULATIONS. 


The joints may be arranged, according to a natural division, into~ 
those of the trunk, those of the upper extremity, and those of the 
lower extremity. 

Ligaments oF THE TRUNK.—The articulations of the trunk are 
divisible into ten groups—namely : 

1. Of the vertebral column. 

2. Of the atlas, with the occipital bone. 
3. Of the axis, with the occipital bone. 
4. Of the atlas, with the axis. 

5. Of the lower jaw. 

6. Of the ribs, with the vertebree. 
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7. Of the ribs, with the sternum, and with each other. 
8. Of the sternum. 
9. Of the vertebral column, with the pelvis. 

10. Of the pelvis. 


_ 1. Articulation of the Vertebral column.—tThe ligaments connect- 
ing together the different pieces of the vertebral column, admit of 
the same arrangement as the vertebree themselves. ‘Thus the 
ligaments 


Of the bodies, are the Anterior common ligament, 
Posterior common ligament, 
Intervertebral substance. 

Of the arches, Ligamenta subflava. 

Of the articular processes, Capsular ligaments, 
Synovial membranes. 

Of the spinous processes, Inter-spinous, 
Supra-spinous, 

Of the transverse processes, Inter-transverse. 

-Boprms.—The Anterior common ligament (fascia longitudinalis 
anterior) is a broad and riband-like band of ligamentous fibres, ex- 
tending along the front surface of the vertebral column, from the 
axis to the sacrum. It is intimately connected with the interver- 
tebral substance, and less closely with the bodies of the vertebra. 
In the dorsal region it is thicker than in the cervical and lumbar, 
and consists of a median and two lateral portions separated from 
each other by a series of openings for the passage of vessels. The 
ligament is composed of fibres of various length closely interwoven 
with each other; the deeper and shorter crossing the intervertebral 
substance from one vertebra to the next; the superficial and longer 
fibres crossing three or four vertebre. 

_ he anterior common ligament is in re- 

lation by its posterior or vertebral swrface 
with the intervertebral substance, bodies of —= 
vertebree, and vessels, principally veins, 
which separate its central from its lateral \\\ pa 

ortions. By its anterior or visceral surface _=* anil 
it is in relation, in the neck, with the longus — 
colli muscles, pharynx and cesophagus ; in 
the thoracic region, with the aorta, venee aj 
azygos, and thoracic duct; in the lumbar ,.=™@ 
region, with the aorta, right renal artery, a per Hi 
right lumbar arteries, arteria sacra media, OE iis 
vena cava inferior, left lumbar veins, receptaculum chyli, commence- 


* Anterior ligament of the vertebra, and ligaments of the ribs. 1. Anterior 
common ligament. 2. Anterior costo-vertebral or stellate ligament, 8. Anterior 
costo-transverse ligament. 4. Interarticular ligament connecting the head of 
the rib to the intervertebral substance, and separating the two synovial mem- 
branes of this articulation, 
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ment of the thoracic duct, and tendons of the diaphragm with 
the fibres of which the ligamentous fibres interlace. 

The Posterior conmon ligament (fascia longitudinalis posterior) 
lies on the posterior surface of the bodies of the vertebrae, and 

extends from the axis tothe sacrum. It is broad 

Fig. 105.* opposite the intervertebral substance, to which 

, it is closely adherent ; narrow and thick over the 

bodies of the vertebrae, from which it is separated 

by the veins of the base of each vertebra; and 

composed, like the anterior ligament, of shorter 

and longer fibres, arranged in a similar manner, 

It is broader above than below, the reverse of the 
anterior common ligament. 

The posterior common ligament is in relation 
by its anterior surface, with the intervertebral 
substance, bodies of the vertebrae, and venz 
4 basium vertebrarum; by its posterior surface, 

with the dura mater of the spinal cord, some 
2 loose cellular tissue and numerous small veins 
being interposed. 
Rea The Intervertebral substance (ligamentum in- 

5 tervertebrale) is a lenticular disk of fibrous car- 
tilage, interposed between the bodies of the vertebrae from the 
axis to the sacrum, and retaining them firmly in connexion with 
each other. It varies in thickness in different parts of the column, 
and at different points of the same disk, being thickest in the 
lumbar region, deepest in front in the cervical and lumbar regions, 
and behind in the dorsal region; and contributes to the formation 
of the natural curves of the vertebral column. The aggregate 
thickness of the intervertebral substance has been estimated at 
one-fourth that of the entire vertebral column, exclusive of the 
sacrum and coccyx. 

When the intervertebral substance is bisected either horizontally 
or vertically, it is seen to be composed of a series of layers of dense 
fibrous tissue, separated by interstices filled with the softer kind. 
The central part of each intervertebral disk is wholly made up of 
this softer fibrous cartilage, which has the appearance of pulp, and 
is so elastic as to rise above the level of the section as soon as its | 
division is completed. Examined from the exterior, the layers are 
found to consist of fibres passing obliquely between the two ver- 
tebree, in one layer passing from left to right, in the next from right 
to left, alternating in each successive layer. 


* A posterior view of the bodies of three dorsal vertebrae, connected by their 
intervertebral substance 1,1. The laminw (2) have been sawn through near 
the bodies of the vertebree, and the arches and processes removed, in order 
to show (3) the posterior common ligament. Part of one of the openings in 
the posterior surface of the vertebra, for the transmission of the vena basis 
loaner is seen at 4, by the side of the narrow and unattached portion of the 
igament, : ' 
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Axcurs.—The ligamenta subflava are two thin planes of yellow 
fibrous tissue, situated between the arches of the vertebree, from the 
axis to the sacrum. From the imbri- i 106." 
cated position of the lamine, they are ea 
attached to the posterior surface of the 
vertebra below, and the anterior surface 
of the arch of the vertebra above, being 
separated from each other at the middle 
line by a slight interspace. They coun- 
teract, by their elasticity, the efforts of 
the flexor muscles of the trunk; and, , 
preserving the upright position of the 
spine, limit the expenditure of muscular 
force. They are longest in the cervical 
and thickest in the lumbar region. 

The ligamenta subflava are in relation 
by both surfaces with the meningo- ; 
rachidian veins, and, internally, are separated from the dura mater 
of the spinal cord by those veins and some loose cellular and adipose 
tissue. 

ARTICULAR PROCESSES.—The ligaments of the articular processes 
of the vertebree are thin capsules , Fig. 107.4 
of ligamentous fibres which sur- ‘\ ae uh 
round and enclose the synovial \& ; 
membrane; the latter being looser \ 
in the cervical than in the other 
regions of the spine. 

Sprnous processes.—The inter- 

inous ligaments (membrana in- 
terspinalis), thin and membranous, 
are extended between the spinous 
processes in the dorsal and lumbar 
region; being thickest in the latter. 
They are in relation with the multifidus spine muscle at each 
side. 

The Supraspinous ligament (ligamenta apicum, fig. 114) isa 


ahs }3) 


* Tnternal view of the arches of three vertebree. To obtain this view the 
Jaminze have been divided through their pedicles. 1. One of the ligamenta 
subflava. 2. The capsular ligament of one side. 

+ Anterior view of the ligaments connecting the atlas, axis, and occipital 
bone. A transverse section has been carried through the base of the skull, 
dividing the basilar process of the occipital bone and the petrous portion of 
the temporal bones. 1. Anterior round occipito-atloid ligament. 2. Anterior 
broad occipito-atloid ligament. 8. Commencement of the anterior common 
ligament. 4. Anterior atlo-axoid ligament, continuous inferiorly with the 
commencement of the anterior common ligament. 5. One of the atlo-axoid 
capsular ligaments ; that on the opposite side has been removed, to show the, 
approximated surfaces of the articular processes (6). 7, One of the occipito- 
atloid capsular ligaments. The most external of these fibres constitute the 


lateral occipito-atloid ligament. 
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strong, fibrous cord, extending from the apex of the spinous process" 
of the last cervical vertebra to the sacrum, and attached to each 
spinous process in its course. Like the anterior and posterior 
common ligaments, it is composed of fibres of unequal length, the 
deeper fibres passing from one vertebra to the next, the superficial 
fibres extending over several spinous processes. It is thickest in 
the lumbar region. The continuation of this ligament upwards to 
the tuberosity of the occipital bone, constitutes the rudimentary 
ligamentum nuche of man. The latter is strengthened, as in 
animals, by a thin slip from the spinous process of each cervical 
vertebra. 

TRANSVERSE PROCESSES.—The intertransverse ligaments, thin and 
membranous, are found, only, between the transverse processes of 
the lower dorsal vertebree. 

2. Articulation of the Atlas with the Occipital bone.—The liga- 
ments of this articulation are seven in number : 


Two anterior occipito-atloid, Lateral occipito-atloid, 

- Posterior occipito-atloid, Two capsular. 

Of the two anterior ligaments, one is a rounded cord, situated in 
the middle line, and superficially to the other; it is attached above 
to the basilar process of the occipital bone ; below, to the anterior 
tubercle of the atlas. The deeper ligament is a broad membranous 
layer, attached above to the margin of the occipital foramen, be- 
tween the two condyles; and below, to the whole length of the 
anterior arch of the atlas. It is in relation in front with the recti 
antici minores, behind with the odontoid ligaments. 

The posterior ligament is thin and membranous ; attached above 
to the margin of the occipital foramen, between the two condyles, 
and below, to the posterior arch of 
the atlas. Itis closely adherent to 
the dura mater, by its inner sur- 
face; and forms a ligamentous 
arch at each side, for the passage 
of the vertebral artery and first 
cervical nerve. It is in relation 
posteriorly with the recti postici 
minores and obliqui superiores. 

The lateral ligaments are strong 
fasciculi of ligamentous fibres, at- 
tached below to the base of the 
transverse process of the atlas at 
each side; and above, to the transverse process of the occipital 
bone. With the assistance of a ligamentous expansion derived 


* Posterior ligaments of the occipito-atloid and atlo-axoid articulations. 
1. Atlas. 2. Axis. 3. Posterior ligament of the occipito-atloid articulation. 
4, 4. Capsular and lateral ligaments of this articulation. 5, Posterior ligament 
of the atlo-axoid articulation. 6, 6. Its capsular ligaments. 7. The first pair 
of ligamenta subflava; passing between the axis and third cervical vertebra. 
8, 8. Capsular ligaments of those vertebra. 
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from the yaginal process of the temporal bone, these ligaments form 
a strong sheath around the vessels and nerves which pass through 
the carotid and jugular foramen. 

The capsular ligaments (condylo-atloidea) are the thin and loose 
ligamentous capsules which surround the synovial membranes of 
the articulations between the condyles of the occipital bone and the 
superior articular processes of the atlas. The ligamentous fibres are 
most numerous on the anterior and external part of the articulation. 

The movements taking place between the cranium and atlas are 
those of flexion and erection, giving rise to the forward nodding of 
the head. When this motion is increased to any extent, the whole 
of the cervical region concurs in its production. 

3. Articulation of the Awis with the Occipital bone—The liga- 
ments of this articulation are three in number: 

Occipito-axoid, Two odontoid. 
_ The occipito-awoid ligament (apparatus ligamentosus colli) is a 
broad and strong band, which covers in the odontoid process and 
its ligaments. It is attached 
below to the body of the axis, aig. 109.* 
where it is continuous with 
the posterior common liga- 
ment; superiorly it is inserted 
by a broad expansion, into the 
basilar groove of the occipital 
bone. Jt is firmly connected 
opposite the body of the axis, 
with the dura mater; and is 
sometimes described as con- 
sisting of a central and two 
lateral portions. 

The odontoid ligaments (ala- 
ria) are two short and thick fasciculi, which pass outwards from 
the apex of the odontoid process, to the sides of the occipital fora- 
men and condyles. A third and smaller fasciculus (ligamentum 
dentis suspensorium) proceeds from the apex of the odontoid process 
to the anterior margin of the foramen magnum. 

_ These ligaments serve to limit the extent of rotation of the head, 
hence they are termed check ligaments. 

4. Articulation of the Atlas with the Avis.—The ligaments of this 
articulation are five in number: 

Anterior atlo-axoid, Two capsular, 
Posterior atlo-axoid, Transverse. 


* Upper part of the vertebral canal, opened from behind in order to show 
the occipito-axoid ligament. 1. Basilar portion of the sphenoid bone. 2. Sec- 
tion of the occipital bone. 3. Atlas, its posterior arch removed. 4, Axis, 
posterior arch removed. 5. Occipito-axoid ligament, rendered prominent at 
its middle by the projection of the odontoid process. 6. Lateral and capsular 
ligament of the occipito-atloid articulation. 7, Capsular ligament of the arti- 
cular process of the atlas and axis. 
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The anterior ligament consists of ligamentous fibres, which pass 
from the anterior tubercle and arch of the atlas to the base of the 
odontoid process and body of the axis, where they are continuous 
with the commencement of the anterior common ligament. 

The posterior ligament is a thin, membranous layer, passing be- 
tween the posterior arch of the atlas and the laminzw of the axis; 
it represents the ligamenta subflava in a rudimentary state. 

The capsular ligaments surround the articular processes of the 
atlas and axis; they are loose, to permit of the free movement which 
subsists between these vertebre. The ligamentous fibres are most 
numerous on the outer and anterior part of the articulation; and. 
the synovial membrane usually communicates with the synovial. 
cavity between the transverse ligament and odontoid process. 

The transverse ligament is a strong ligamentous band, which 
arches across the area of the ring of the atlas from a rough tubercle 
on the inner surface of one articu- 
lar process to a corresponding 
tubercle on the other; and serves 
to retain the odontoid process of 
the axis, in connexion with the 
anterior arch of the atlas. As it 
crosses the neck of the odontoid 
process, some fibres are sent down- 
wards to be attached to the body 
of the axis, and others pass up- 
wards to be inserted into the basi- 
lar process of the occipital bone; 
hence the ligament has a cross- 
like appearance, and is termed cruciform. A synovial membrane 
is situated between the transverse ligament and odontoid process ; 
and another between that process and the anterior arch of the atlas. 

Actions.—It is the pecuhar disposition of the transverse ligament 
in relation to the odontoid process, that enables the atlas, and with 
it the entire cranium, to rotate upon the axis; the perfect freedom 
of movement between these bones being ensured by the two synovial 
membranes. The lower part of the ring, formed by the transverse 
ligament with the atlas, is smaller than the upper, while the sum- 
mit of the odontoid process is larger than its base; hence the process 
is retained in its place by the transverse ligament, when the other 
ligaments are cut through. The extent to which rotation of the 
head upon the axis can be carried, is determined by the odontoid or 


Fig. 110.* 


* Posterior view of the ligaments connecting the atlas, axis, and occipital 
bone. The posterior part of the occipital bone has been sawn away, and the 
arches of the atlas and axis removed. 1. Superior part of the occipito-axoid 
ligament, which has been cut away in order to show the ligaments beneath. 
2. Transverse ligament of the atlas, 3, 4, Ascending and descending slips of 
the transverse ligament, which have obtained for it the title of cruciform 
ligament. 5. One of the odontoid ligaments; the fellow ligament is seen on 
the opposite side. 6. One of the occipito-atloid capsular ligaments, 7. One 
of the atlo-axoid capsular ligaments. 
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check ligaments. The odontoid process with its ligaments is 
covered in by the occipito-axoid ligament. 

5. Articulation of the Lower Jaw.—The lower jaw has properly 
but one ligament, the ewternal lateral; the ligaments usually de- 
scribed are three in number; to which may be added, as appertain- 
ing to the mechanism of the joint, an interarticular fibrous-cartilage 
and two synovial membranes, thus : 

External lateral, Capsular, 
Internal lateral, Interarticular fibrous cartilage, 
‘Two synovial membranes. 


Fig. 111.* 


The ewternal lateral ligament is 
a short and thick band of fibres, 
passing obliquely backwards from 
the tubercle of the zygoma, tothe | 
external surface of the neck of the (fh 
lower jaw. It is in relation, ex- 
ternally, with the integument of 
the face; internally, with the two 
synovial membranes of the articu- 
lation and the interarticular car- 
tilage. The external lateral liga- 
ment acts conjointly with its 
fellow of the opposite condyle in the movements of the jaw. 

The at lateral ligament (spheno-maxillary) has no connexion 
with the articulation of the lower jaw, and is, therefore, incorrectly 
named; it is a thin aponeurotic ex- . Fig. 112.4 
pansion extending from the extremity ee 
of the spinous process of the sphenoid 
bone to the margin of the dental fora- 
men; and is pierced at its insertion 
by the mylo-hyoidean nerve. 

_ Between the internal lateral liga- 
ment and neck of the jaw is a trian- 
gular space, in which are situated the 
internal maxillary artery, auriculo- 
temporal nerve, inferior dental artery 
and nerve, and part of the external 
pterygoid muscle; internally the liga- - 
ment is in relation with the internal pterygoid muscle. 


* External view of the articulation of the lower jaw. 1. Zygomatic arch. 
2. Tubercle of the Zygoma, 38. Ramus of the lower jaw. 4. Mastoid portion 
of the temporal bone. 5. External lateral ligament. 6. Stylo-maxillary 
ligament. 

: Internal view of the articulation of the lower jaw. 1. Section through 
the petrous portion of the temporal bone and spinous process of the sphenoid. 
2. Internal surface of the ramus and body of the lower jaw. 38. Capsular 
ligament. 4. Internal lateral ligament. 5. A small interval at its insertion 
through which the mylo-hyoidean nerve passes. 6. Stylo-maxillary ligament, 
a process of the deep cervical fascia. 
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The capsular ligament (membrana maxille articularis) consists of 
numerous irregular ligamentous fibres, which pass from the edge of 
the glenoid cavity to the neck of the lower jaw, and surround the 
articulation ; on the inner side of the jot they form a pretty strong 
fasciculus. 

The interarticular fibrous cartilage (cartilago intermedia) is a thin 
oval plate, thicker at the edges than in the centre, placed hori- 
zontally between the head of the condyle of the lower jaw and the 
glenoid cavity. It is connected by its outer border with the ex- 
ternal lateral ligament, and receives in front some fibres of insertion 
of the external pterygoid muscle. It divides the joint into two 
cavities, one being above, the other below the cartilage; but it is 
occasionally incomplete in the centre. 

The synovial membranes are situated, one above, the other below 
the fibrous cartilage, the former being the larger of the two. When 
the fibrous cartilage is perforate, the synovial membranes com- 
muunicate, 

Besides the lower jaw, there are several other joints provided 
with a complete interarticular cartilage, and, consequently, with 
two synovial membranes; they are, the sterno-clavicular, acromio- 
clavicular, and the articulation of the 
ulna with the cuneiform bone. The 
interarticular fibrous cartilages of the 
knee-joint are partial, and there is but 
one synovial membrane. The articu- 
lations of the heads of the ribs with 
the vertebrae have two synovial mem- 
branes separated by an interarticular 
ligament without fibrous cartilage. 

Connected with the lower jaw, 
though not with the joint, is the 
stylo-mawillary ligament, a process of 
the deep cervical fascia extended be- 
tween the point of the styloid pro- 
cess and the angle of the jaw. It is attached to the jaw between 
the insertions of the masseter and internal pterygoid muscle, and 
separates the parotid from the submaxillary gland. 

essa movements of the lower Jaw are eer by. 
which the mouth is opened, elevation, by which it is closed; a for- 
ward and backward movement, and a movement from side to side. 

In the movement of depression the interarticular cartilage glides 
forward on the eminentia articularis, carrying with it the condyle, 
Tf this movement be carried too far, the superior synovial membrane 


Fig. 113.* 


* Tn this sketch a section has been made through the joint to show the 
position of the interarticular fibro-cartilage, and the manner of its adaptatio 
to the articulating surfaces. 1. Glenoid fossa, 2. Eminentia articularis. 
8. Interarticular fibro-cartilage. 4. Superior synovial cavity. 5. Inferior 
synovial cavity. 6, An interarticular fibro-cartilage, removed from the joint, 
in order to show its oval and concave form; it is seen from below. { 
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is ruptured, and dislocation of the fibro-cartilage with its condyle 

into the zygomatic fossa occurs. In elevation the fibrous cartilage 
and condyle are returned to their original position, The forward 

and backward movement is a gliding of the fibro-cartilage on the 

glenoid articular surface, in the antero-posterior direction; and the 

movement from side to side, in the lateral direction. 

6. Articulation of the Ribs with the Vertebre.—The ligaments of 
these articulations are remarkable for their strength, bemg in fact 
so strong as to render dislocation impossible; the neck of the rib 
must break before displacement could occur: they are divisible into 
two groups :—1l. Those connecting the head of the rib with the bodies 
of the vertebree ; and, 2. Those connecting the neck and tubercle of 
the rib with the transverse processes. 


Ist Group. 2nd Group. 
Anterior costo-vertebral or stellate, Anterior costo-transverse, 
Capsular, Middle costo-transverse, 
Interarticular ligament, Posterior costo-transverse. 


Two synovial membranes. 


The anterior costo-vertebral or stellate ligament (lig. capituli cos- 
tarum, fig. 104:) consists of three short bands of ligamentous fibres 
which radiate from the anterior part of the head of the rib. The 
superior band passes upwards to be attached to the vertebra above; 
the middle fasciculus is attached to the intervertebral substance ; 
the inferior to the vertebra below. 

In the first, eleventh, and twelfth rib, the three fasciculi are 

attached to the body of the corresponding vertebra. 
_ The capsular ligament is a thin layer of ligamentous fibres sur- 
rounding the joint in the interval left by the anterior ligament; it 
is thickest above and below the articulation, and protects the 
synovial membranes. 

The interarticular ligament is a thin band which passes between 
the sharp crest on the head of the rib and the intervertebral substance. 
It divides the joint into two cavities, each being furnished with a 
separate synovial membrane. The first, eleventh, and twelfth rib 
have no interarticular ligament, and consequently but one synovial 
membrane. 

The anterior costo-transverse ligament (lig. transversarium in- 

_ternum) is a broad band composed of two fasciculi, which ascend 
from the crest-like ridge on the neck of the rib, to the transverse 
rocess immediately above. This ligament separates the anterior 
rom the dorsal branch of the intercostal nerve. 
. The middle costo-transverse ligament (lig. cervicis externum) is a 
strong interosseous ligament passing directly between the posterior 
surface of the neck of the rib, and the transverse process against 
which is rests. It is absent in the first and two inferior ribs. 
' The posterior costo-transverse ligament (lig. transversarium ex- 
ternum) is a small but strong fasciculus, passing obliquely from the 
tubercle of the rib to the apex of the transverse process. The 
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articulation between the tubercle of the rib and the transverse pro- 
cess is provided with a small synovial membrane. 

There is no anterior costo-transverse ligament to the first or last 

Fig, 114.* rib; and only rudimentary posterior 

igre costo-transverse ligaments to the 

Cae, eleventh and twelfth ribs. Several 

>} accessory bands (ligamenta acces- 

TS 5 sorta) are found passing between the 

transverse processes and the ribs; 

a broad band of this kind connects 

the last rib with the transverse pro- 

cess of the first or second lumbar 
vertebra. 

Actions. — The movements per- 
mitted by the articulations of the 
ribs are upwards, downwards, and 
slightly forwards and backwards; 
the movement increasing in extent 
from the head to the extremity of 
the rib. The forward and backward 
movement is trifling in the seven superior, but greater in the in- 
ferior ribs; the eleventh and twelfth are very moveable. 

7. Articulation of the Costal Cartilages with the Sternum, and 
with each other.—The ligaments of the chondro-sternal articulations 
are: 
Anterior chondro-sternal, Superior chondro-sternal, 
Posterior chondro-sternal, Inferior chondro-sternal, 

Synovial membranes. 


The anterior chondro-sternal ligament (anterior stellar ligament) 
is a thin band of ligamentous fibres, a in a radiated direction 
from the extremity of the costal cartilage to the anterior surface of 
the sternum, and intermingling its fibres with those ot the ligament 
of the opposite side, and with the tendinous fibres of origin of the 
pectoralis major muscle. 

The posterior chondro-sternal ligament, much smaller than the 
anterior, consists of a thin fasciculus of fibres, situated on the pos- 
terior surface of the articulation. 

The superior and inferior chondro-sternal ligaments are narrow 
fasciculi corresponding with the breadth of the cartilage, and con- 
necting its superior and inferior border with the side of the 
sternum. 

The synovial membrane is absent in the articulation of the first 
rib, its cartilage being usually adherent to the sternum; that of the 


* Posterior view of part of the thoracic portion of the vertebral column, 
showing the ligaments connecting the vertebree with each other and the ribs 
with the vertebra. 1, 1. Supra-spinousligament. 2,2. Ligamenta subflava, 
connecting the laminew. 3. Anterior costo-transverse ligament. 4. Posterior 
costo-transverse ligaments. 
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second rib has an interarticular ligament, with two synovial mem- 
branes; the synovial membranes of the other costal cartilages are 
single. 

The siath and seventh ribs have several fasciculi of strong liga- 
mentous fibres, passing from the extremity of their cartilages to the 
anterior surface of the ensiform cartilage, which latter they are in- 
tended to support. They are named the chondro-xyphoid ligaments. 

The siath, seventh, and eighth, and sometimes the fifth and the 
ninth costal cartilages, have articulations with each other, and a 
synovial membrane for each articulation. They are connected by 
ligamentous fibres (ligamenta corruscantia), which pass from one 
cartilage to the other, ewternal and internal ligaments. 

The ninth and tenth are connected at their extremity by liga- 
mentous fibres, but have no synovial membrane. : 

Actions.—The movements of the chondro-sternal articulations are 
very trifling, being limited to a slight degree of sliding motion. The 
first rib is the least, the second the most moveable. 

8. Articulation of the Ribs with the Costal Cartilages—The an- 
terior extremity of each rib is excavated, so as to receive the convex 
outer end of the costal cartilage ; there is no true ligament, but the 
periosteum is prolonged on to the cartilage, and takes the place of 
one. No motion takes place at this articulation. 

9. Articulation of the Sternum.—The pieces of the sternum are 
connected by means of a thin plate of interosseous cartilage placed 
between each, and by an anterior and posterior ligament (membrana 
ossium sterni). The fibres of the anterior sternal ligament are 
longitudinal in direction, but so blended with the anterior costo- 
sternal ligaments and tendinous fibres of origin of the pectoral 
muscles, as scarcely to be distinguished as a distinct ligament. The 
posterior sternal ligament is a broad smooth plane of longitudinal 
fibres, placed on the posterior surface of the bone, and extending 
from the manubrium to the ensiform cartilage. These ligaments 
contribute very materially to the strength of the sternum and 
elasticity of the front of the chest; their continuation downwards 
on the ensiform cartilage constitutes the sterno-wyphoid ligaments. 

10. Articulation of the Vertebral Column with the Pelvis.—The 
last lumbar vertebra is connected with the sacrum by the same 
ligaments as those with which the various vertebree are connected 
to each other: viz., anterior and posterior common ligament, inter- 
vertebral substance, ligamenta subflava, capsular ligaments, inter- 
spinous and supra-spinous ligament, 

There are, however, two proper ligaments connecting the vertebral 
column with the pelvis; these are, the 


Lumbo-sacral, Lumbo-iliac, 


The lumbo-sacral or sacro-vertebral ligament is a thick triangular 
fasciculus of ligamentous fibres, connected above with the transverse 
process of the last lumbar vertebra, and below with the posterior 

part of the upper border of the sacrum, 
L 
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The lwmbo-iliac or ilio-lumbar ligament passes from the apex of 
the transverse process of the last lumbar vertebra to that part of the 
crest of the ilium which surmounts the sacro-iliac articulation. It 
is triangular in form. 

1l. Articulations of the Pelvis.—The ligaments of the articula- 
tions of the pelvis are divisible into four groups :—l, those con- 
necting the sacrum and iliwm ; 2, those passing between the sacrwm 
and ischiwm ; 3, between the sacrum and coccya; and, 4, between 
the two pubic bones. 


1st, Between the sacrum and iliwm. 
Sacro-iliac anterior, 
Sacro-iliac posterior. 
2nd, Between the sacrum and ischiwm. 
Sacro-ischiatic anterior (short), 
Sacro-ischiatic posterior (long). 
3rd, Between the sacrum and coccyz. 
Sacro-coccygean anterior, 
Sacro-coccygean posterior. 
4th, Between the ossa pubis. 
Anterior pubic, ee te: pubic, 
Posterior pubic, Sub-pubic, 
Interosseous fibro-cartilage. 


1. Between the Sacrum and Iliwn.—The anterior sacro-iliac 
ligament consists of numerous short ligamentous bands and fibres, 
which pass from bone to bone 
on the anterior surface of the 
joint. 

The posterior sacro-iliac or in- 
terosseous ligament (ileo-sacrale 
breve) is composed of numerous 
strong fasciculi of ligamentous 
fibres, which pass horizontally 
between the rough surfaces of 
the posterior half of the sacro- 
iliac articulation, and constitute 
the principal bond of connexion 
between the sacrum and ilium, 
One fasciculus of this ligament, 
longer and larger than the rest, 
is distinguished, from its direc- 
tion, by the name of oblique 
sacro-iliac ligament (ileo-sacrale 
longum). Itis attached, by one 


Fig. 115.* 


* Ligaments of the pelvis and hip-joint. 1. Lower part of the anterior 
common ligament of the vertebrae, extending downwards over the front of the 
sacrum. 2. Lumbo-sacral ligament. 3. Lumbo-iliac ligament. 4. Anterior 
sacro-iliac ligament. 5, Obturator membrane. 6. Poupart’s ligament. 7. Gim- 
bernat’s ligament. 8. Capsular ligament of the hip-joint. 9, Ilio-femoral or ~ 
accessory ligament. 
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extremity, to the posterior superior spine of the ilium; and, by the 
other, to the third transverse tubercle on the posterior surface of the 
sacrum. 
The surfaces of the two bones forming the sacro-iliac articulation 
are partly covered with cartilage, and partly rough and connected 
by the interosseous ligament. The anterior or auricular half is 
coated with cartilage, which is thicker on the sacrum than on. the 
ilium. The surface of the cartilage is uneven, and provided with 
a delicate synovial membrane, not demonstrable in the adult, but 
apparent in the young subject and in the female during prevnancy. 
2. Between the Sacrum and Ischiwm.—The anterior or lessex sacro- 
ischiatic ligament (sacro-ischiadicam minus) is thin, and triangular 
in form; it is attached by its apex to the spine of the ischium; and 
by its broad extremity to the side of the sacrum and coccyx, inter- 
lacing its fibres with the greater sacro-ischiatic ligament. 
The anterior sacro-ischiatic ligament is iz relation, in front, with 
the coccygeus muscle ; behind, with the posterior ligament, with 
which its fibres are intermingled. By its upper border it forms part 
of the lower boundary 
of the great sacro-ischi- 
atic foramen, and by the 
lower, part of the lesser 
sacro-ischiatic foramen. 
The posterior or 
reater sacro-ischiatic 
igament (sacro-ischia- 
dicum majus), larger, 
thicker, and posterior to 
the preceding, is nar- 
rower in the middle than 
at each extremity. It is 
attached, by its smaller 
end, to the inner margin 
of the tuberosity and 
ramus of the ischium ; 
where it forms a falci- 
form process, which pro- 
tects the internal pudic 
artery, and is continu- 
ous with the obturator 
fascia. By its larger ex- 


Fig. 116,* 


* Ligaments of the pelvis and hip-joint; lateral view. 1. Oblique sacro-iliae 
ligament. The other fasciculi of the posterior sacro-iliac ligament are not’ 
seen in this view of the pelvis. 2. Posterior sacro-ischiatic ligament. 3. An- 
terior sacro-ischiatic ligament. 4. Great sacro-ischiatic foramen. 5. Lesser 
sacro-ischiatic foramen. 6. Cotyloid ligament of the acetabulum. 7. Liga- 
mentum teres. 8. Cut edge of the capsular ligament, showing its extent pos- 
teriorly, as compared with its anterior attachment. 9. Obturator membrane 
only partly seen. 


L2 
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tremity it is inserted into the side of the coccyx, sacrum, and pos- 
terior inferior spine of the ilium, 

‘The posterior sacro-ischiatic ligament is in relation, in front, 
with the anterior ligament; behind, with the gluteus maximus, to 
some fibres of which it gives origin. By its superior border it 
forms part of the boundary of the lesser ischiatic foramen, and b 
its lower border, part of the boundary of the perineum. It is 
pierced by the coccygeal branch of the ischiatic artery. The two 
ligaments convert the sacro-ischiatic notches into foramina. 

3. Between the Sacrum and Coccyx.—The anterior sacro-coccy- 
gean ligament is a thin fasciculus passing from the anterior surface 
of the sacrum to the front of the coccyx. 

The posterior sacro-coccygean ligament is a thick ligamentous 
layer, which completes the lower part of the sacral canal, and con- 
nects the sacrum with the coccyx posteriorly, extending as far as 
the apex of the latter bone. 

Between the two bones is a thin disk of soft fibrous cartilage; 
and in females not unfrequently a synovial membrane. The articu- 
lation admits of a certain degree of movement backwards during 
parturition. 

The ligaments connecting the different pieces of the coccyx consist 
of a few scattered anterior and posterior fibres, and a thin disk of 
interosseous cartilage; the latter exists only in the young subject, 
as, in the adult, the pieces become ossified. ' 

4. Between the Ossa Pubis—The anterior pubie ligament is 
composed of ligamentous fibres, which pass obliquely across the 
union of the two bones from side to side, and form an interlacement 
in front of the symphysis. 

The posterior pubic ligament consists of a few irregular bands of 
fibres uniting the pubic bones posteriorly. 

The swperior pubic ligament is a thick band of fibres connecting 
the angles of the ossa pubis superiorly, and filling the mequalities 
of the surface of the bones. 

The sub-pubic ligament is a thick arch of fibres connecting the 
pa as inferiorly, and forming the upper boundary of the pubic 
arch. 

The interosseous fibro-cartilage unites the two surfaces of the 
pubic bones, in the same manner as the intervertebral substance 
connects the bodies of the vertebra. It resembles the inter- 
vertebral substance also in being composed of oblique fibres dis- 
posed in concentric layers, which are more dense towards the surface 
than near the centre. It is thick in front, and thin behind; and a 
synovial membrane is sometimes found in the posterior half of the 
articulation. i 

This articulation becomes moveable towards the latter term of 
pregnancy, and admits of a slight degree of separation of its 
surfaces. 

The obturator ligament (membrana obturatoria) is not a ligament 
of articulation, but simply a ligamentous membrane stretched across 
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the obturator foramen. It gives attachment by its surfaces to the 
two obturator muscles, and leaves a space in the upper part of the 
foramen for the passage of the obturator vessels and nerve. 

The numerous vacuities in the walls of the pelvis, and their 
closure by ligamentous structures, as in the case of the sacro- 
ischiatic fissures and obturator foramina, serve to diminish the 
pressure on the soft parts during the passage of the head of the 
foetus through the pelvis in parturition. 


LIGAMENTS OF THE UPPER EXTREMITY. 


The Ligaments of the upper extremity may be arranged in the 
order of the articulations of the different bones; they are: 
1. Sterno-clavicular articulation. 4. Shoulder joint. 
2. Scapulo-clavicular articulation. 5. Elbow joint. 
3. Ligaments of the scapula. 6. Radio-ulnar articulation. 
7. Wrist-joint. 
8. Articulation between the carpal bones. 
9. Carpo-metacarpal articulation. 
10. Metacarpo-phalangeal articulation. 
11. Articulation of the phalanges. 


1. Sterno-clavicular Articulation—The sterno-clavicular is an 
arthrodial articulation; its ligaments are: 

Anterior sterno-clavicular, Inter-clavicular, 

Posterior sterno-clavicular, Costo-clavicular (rhomboid), 

, Interarticular fibro-cartilage, 
Two synovial membranes. 

The anterior sterno-clavicular ligament is a broad ligamentous 
layer, extending obliquely downwards and inwards, and covering 
the anterior aspect of the ar- 
ticulation. This ligament is 
in relation by its anterior 
surface with the integument 
and sternal origin of the 
sterno-mastoid muscle; and 
behind with the interarticu- 
lar fibro-cartilage and syno- 
vial membranes. 

The posterior-sterno-clavi- 
cular ligament is a broad band 
covering the posterior surface 
of the articulation. It is in relation by its anterior surface with 
the interarticular fibro-cartilage and synovial membranes; and 
behind, with the sterno-hyoid and sterno-thyroid muscle. 


Fig. 117.* 


* Ligaments of the sterno-clavicular and costo-sternal articulations. 1. An- 
terior sterno-clavicular ligament. 2. Inter-clavicular ligament. 3. Costo- 
elavicular or rhomboid ligament; seen on both sides. 4. Interarticular fibro- 
cartilage, brought into view by the removal of the anterior and posterior liga- 
ments, 5. Anterior costo-sternal ligaments of the first and second rib. 


150 - _ §$CAPULO-CLAVICULAR LIGAMENTS. 


The anterior and posterior ligaments are continuous at the upper 
and lower part of the articulation, so as to form a capsule around 
the joint. 

The inter-clavicular ligament is a cord-like band which crosses 
from the extremity of one clavicle to that of the other, and is closely 
adherent to the upper border of the sternum. It is separated by 
cellular tissue from the sterno-thyroid muscles. 

The costo-clavicular or rhomboid ligament is a thick fasciculus 
of fibres, connecting the sternal extremity of the clavicle with the 
cartilage of the first rib. It is placed obliquely between the rib 
and under surface of the clavicle; and is in relation, in front, with 
the tendon of origin of the subclavius muscle, and behind with the 
subclavian vein. 

The rupture of the rhomboid ligament in dislocation of the 
sternal end of the clavicle gives rise to the peculiar deformity of 
that accident. 

The interarticular fibro-cartilage is nearly circular in form, and 
thicker at the edges than in the centre. It is attached above, to 
the clavicle ; below, to the cartilage of the first rib; and throughout 
the rest of its circumference to the anterior and posterior sterno- 
clavicular ligament. It divides the joint into two cavities, which 
are lined by separate synovial membranes; is sometimes pierced 
through its centre, and not unfrequently deficient, to a greater or 
less extent, at its lower part. 

Actions —The movements of the sterno-clavicular articulation 
are, a gliding movement of the fibro-cartilage with the clavicle, on 
the articular surface of the sternum, in the directions, forward, 
backward, upward, and downward; and circumduction. This 
articulation is the centre of the movements of the shoulder. 

2. Scapulo-clavicular Articulation—The ligaments of the sca- 
pular end of the clavicle are: 


Superior acromio-clavicular, 

Inferior acromio-clavicular, 

Coraco-clavicular (trapezoid and conoid), 
Interarticular fibro-cartilage, 
Two synovial membranes. 


The superior aeromio-clavicular ligament is a moderately thick 
plane of fibres passing between the extremity of the clavicle and the 
acromion, on the upper surface of the joint. 

The inferior acromio-clavicular ligament is a thin plane situated 
on the under surface. These two ligaments are continuous with 
each other in front and behind, and form a capsule around the 
articulation. 

The coraco-clavicular ligament (trapezoid,and conoid) is a thick 
fasciculus of ligamentous fibres, passing obliquely between the base 
of the coracoid process and under surface of the clavicle, and holding 
the end of the clavicle in firm connexion with the scapula. Seen 


from before, it has a quadrilateral form; hence its name trapezoid ; « 
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examined from behind, it is triangular, the basé being upwards; 
hence its other name, conoid. 

The interarticular fibro-cartilage is often indistinct, from having 
partial connexions with the fibro-cartilaginous surfaces of the two 
bones between which it is placed; and is not unfrequently absent. 
When partial, it occupies the upper 
part of the articulation. The synovial Fig. 118.* 
membranes are thin; and when the 
fibro-cartilage is incomplete, there is 
but one. 

Actions.—The acromio-clavicular ar- 
ticulation admits of two movements, 
gliding of the surfaces on each other, 
and rotation of the scapula on the ex- 
tremity of the clavicle. 

3. The proper ligaments of the sca- 
pula are : 

Coraco-acromial, Transverse. 

The coraco-acromial ligament (tri- 
angulare) is a broad and thick trian- 
gular band, which forms a protecting 
arch over the shoulder joint. It is 
attached by its apex to the point of 
the acromion process, and by its base 
to the external border of the coracoid 
‘process its whole length. This liga- 
ment is in relation above with the 
under surface of the deltoid muscle; and below with the tendon of 
the supra-spinatus muscle, a bursa mucosa being usually interposed. 

The transverse or coracoid ligament (supra-scapular) is a narrow 
but strong fasciculus which crosses the notch in the upper border 
of the scapula, from the base of the coracoid process, and converts 
it into a foramen. The supra-scapular nerve passes through this 
foramen, the artery over it. The omo-hyoid muscle takes origin 
from this ligament. 

4. Shoulder Joint.—The scapulo-humeral articulation is an 
enarthrosis, or ball-and-socket joint; its ligaments are: 

Capsular, Coraco-humeral, Glenoid, 
Gleno-humeral. : 

The capsular ligament encloses the articulating head of the 
scapula and head of the humerus, and is attached to the neck of 
each bone. It is thick above, where resistance is most required, 


* Ligaments of the scapula and shoulder joint. 1. Superior acromio-clavi- 
cular ligament. 2. Coraco-clavicular ligament; this aspect of the ligament 
is named trapezoid. 3, Coraco-acromial ligament. 4. ‘Transverse ligament. 
5. Capsular ligament. 6. Coraco-humeral ligament. 7. The long tendon of 
the biceps issuing from the capsular ligament, and entering the bicipital 
groove, 
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and strengthened by the tendons of the supra-spinatus, infra-spina- 
tus, teres minor, and subscapularis muscles: below it is thin and 
loose. The capsule is incom- 
Fig. 119.* plete at the point of contact of 
Dy the tendons, which consequently 

obtain on their inner surface a 
lining of synovial membrane. __ 

The coraco-humeral ligament 
is a broad band which descends 
obliquely outwards from the 
border of the coracoid process to 
the greater tuberosity of the hu- 
merus, and serves to strengthen 
‘\ the superior and anterior part 
of the capsular ligament. 

The gleno-humeral ligament 
is an accessory slip of fibres 
which projects into the joint 
along the inner edge of the biceps 
tendon, and is inserted into the upper part of the bicipital groove. 
It is supposed to be the analogue of the ligamentum teres in the 
hip-joint. : 

The glenoid ligament is the prismoid band of mere 
which is attached around the margin of the glenoid surface for the 
purpose of protecting its edge and deepening its cavity. It divides 
superiorly into two slips which are continuous with the | 
tendon of the biceps; hence the ligament is sometimes descri 
as being formed by the splitting of that tendon. The cavity of the 
articulation is traversed by the long tendon of the biceps which is 
enclosed in a sheath of synovial membrane in its passage through 
the joint. 

The synovial membrane of the shoulder joint is extensive; it com- 
municates anteriorly through an opening in the capsular ligament 
with a large bursal sac, which lines the under surface of the tendon 
of the subscapularis muscle. Superiorly it frequently communi- 
cates through another opening in the capsular ligament with a 
bursal sac belonging to the infra-spinatus muscle; and it moreover 
forms a sheath around that portion of the tendon of the biceps 
which is included within the joint. 

The musclés immediately surrounding the shoulder joint are, the 
subscapularis, supra-spinatus, infra-spinatus, teres minor, long head 
of the triceps, and deltoid; the long tendon of the biceps is within 
the capsular ligament. 

Actions.—The shoulder joint is capable of every variety of mo- 


* Section through the shoulder joint. 1. The cut end of the clavicle. 
2. Acromial end of the clavicle. 38. Articular surface of the glenoid cavity 
covered with cartilage and synovial membrane. 4. Cross section of the glenoid 
ligament. 5. Lower part of capsule and synovial sac. 6. Synovial mem- 
brane prolonged on biceps tendon. 7. Tendon of biceps muscle, 
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tion—viz., of movement forwards and backwards, of abduction and 
adduction, of circumduction and rotation. 
5. Elbow Joint.—The elbow is a ginglymoid articulation; and 
its ligaments four in number—namely : 
Anterior, Internal lateral, 
Posterior. External lateral. 


The anterior ligament is a broad and thin membranous layer, 
descending from the anterior surface of the humerus immediately 
above the joint, to the coronoid process of the ulna and orbicular 
ligament. It is connected on each side with the 
lateral ligaments; and is composed of fibres 
which pass in three different directions, vertical, 
transverse, and oblique, the latter being extended 
downwards and outwards to the orbicular liga- 
ment, into which they are inserted inferiorly. 
This ligament is covered in by the brachialis 
anticus muscle. ; 

The posterior ligament is a broad and loose 
layer passing between the posterior surface of 
the humerus and the anterior surface of the base 
of the olecranon, and connected at each side 
with the lateral ligaments. It is covered in by 
the tendon of the triceps. 

The internal lateral ligament (brachio-cubitale) 
is a thick triangular layer, attached above, by 
its apex, to the internal condyle of the humerus ; 
and below, by its expanded border, to the margin 
of thegreater sigmoid cavity of the ulna, extending 
from the coronoid process to the olecranon. At 
its insertion it is intermingled with some trans- 
verse fibres; and posteriorly is in relation with 
the ulnar nerve. 

The eaternal lateral ligament (brachio-radiale) 
is a strong and narrow band, which descends 
from the external condyle of the humerus, to be 
inserted into the orbicular ligament and the 
ridge on the ulna with which the posterior part of the latter liga- 
ment is connected. This ligament is closely united with the tendon 
of origin of the supinator brevis muscle. 

The synovial membrane is extensive, and is reflected from the 
cartilaginous surfaces of the bones upon the inner surface of the 
ligaments. It surrounds inferiorly the head of the radius, and 
forms an articulating sac between it and the lesser sigmoid notch. 

The muscles immediately surrounding, and in contact with, the 


Fig. 120.* 


'* Ligaments of the elbow joint; inner side. 1. Anterior ligament. 2. In- 
ternal lateral ligament. 3. Orbicular ligament. 4. Oblique ligament. 5. Inter- 
osseous ligament. 6. Internal condyle of the humerus, which conceals the 
posterior ligament, 
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elbow joint are, in front, brachialis anticus; iner side, pronator 
radii teres, flexor sublimis digitorum, and flexor carpi ulnaris; 
externally, extensor carpi radialis brevior, extensor 
Fig. 121.* communis digitorum, extensor carpi ulnaris, anco- 
neus, and supinator brevis; behind, triceps. 
Actions.—The movements of the elbow joint are 
flexion and extension ; the extent of these movements 
being limited, in front by the coronoid process, and 
behind by the olecranon. 
6. Radio-ulnar Articulation. —The radius and 
ulna are firmly held together by ligaments, connected 
with both extremities of the bones, and with the 


| Ly shaft; they are: 
\ i Orbicular, 
\\ | Oblique, 
Interosseous, 


Anterior inferior, 
Posterior inferior, 
Interarticular fibro-cartilage. 

The orbicular ligament (annu- 
lar, coronary) is a firm band seve- 
ral lines in breadth, which sur- 
rounds the head of the radius, 
and is attached by each end to 
an extremity of the lesser sigmoid 
cavity. It is strongest behind 
where it receives the external g 
lateral ligament, and is lined on 
its inner surface by a reflection of 
the synovial membrane of the 
elbow joint; it gives attachment to fibres of the 
supinator brevis muscle. 

The rupture of this ligament permits the dis- 
location of the head of the radius. 

The oblique ligament (called also ligamentum 
teres, in contradistinction to the interosseous 
ligament) is a narrow slip of ligamentous fibres, 
descending obliquely from the base of the coronoid : ; 
process of the ulna to the inner side of the radius, a little below its 
tuberosity. ‘ 

The interosseous ligament (membrana interossea) is a broad and 
thin plane of aponeurotic fibres passing obliquely downwards from 


* External view of the elbow joint. 1. Humerus. 2. Ula, 3. Radius. 
4, External lateral ligament inserted inferiorly into (5) the orbicular ligament. 
6. Posterior extremity of the orbicular ligament, spreading out at its insertion 
into the ulna. 7. Anterior ligament, scarcely apparent in this view of the articu- 
lation. 8. Posterior ligament, thrown into folds by the extension of the joint. 

+ Upper . part of ulna, and orbicular ligament. 1. Olecranon. 2. Tip of 
coronoid process. 3. Orbicular ligament. 
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the sharp ridge on the radius to that on the ulna. It is deficient supe- 
riorly, broader in the middle than at each extremity, and perforated 
at its lower part for the passage of the anterior interosseous artery. 
The posterior interosseous artery passes backwards between the 
oblique ligament and upper border of the interosseous ligament. 

_ ‘The interosseous ligament affords an extensive surface for the 
attachment of muscles; and is in relation, in front, with the flexor 
profundus digitorum, flexor longus pollicis, pronator quadratus, and 
anterior interosseous artery and nerve; behind, with the supinator 
brevis, extensor ossis metacarpi pollicis, extensor primi internodii 
pollicis, extensor secundi internodii pollicis, extensor indicis, and 
near the wrist with the anterior interosseous artery and posterior 
interosseous nerve. 

The anterior inferior ligament is a thin band of fibres, passing 
transversely between the radius and ulna. 

The posterior inferior ligament, also thin and loose, has the same 
disposition on the posterior surface of the articulation. 

The interarticular, or triangular fibro-cartilage, acts the part of a 

ligament between the lower extremity of the radius and ulna. It 
is inserted by its apex into a depression 
on the inner surface of the styloid pro- Fig. 123,* 
cess of the ulna, and attached by its 
base to the edge of the radius. This 
fibro-cartilage is lmed on the upper sur- 
face by a synovial membrane, which 
forms a remarkably loose capsule be- 
tween the radius and ulna, and is called 
the membrana sacciformis. By its lower 
surface it enters into the articulation of 
the wrist joint. 
' Actions. —'The movements taking 
place between the radius and ulna are, 
rotation of the former upon the latter ; 
rotation forwards being termed pronation, and rotation backwards 
supination ; in the former the palm of the hand comes to be directed 
downwards, in the latter it looks upwards. In these movements the 
head of the radius turns upon its axis, within its orbicular ligament 
and lesser sigmoid notch of the ulna; while inferiorly, the radius 
presents a concavity which moves on the rounded head of the ulna. 
The movements of the radius are chiefly limited by the anterior and 
posterior inferior ligaments; hence these are not unfrequently rup- 
tured in great muscular efforts. 

7. Wrist Joint—The wrist is a ginglymoid articulation; the 
articular surfaces entering into its formation being the radius and 


triangular fibro-cartilage above, and the rounded surface of the sca- 


 * Lower end of radius and ulna, with articular surfaces. 1. Radius. 2. Ulna. 
8. Interarticular fibro-cartilage. 4. Articular end of radius. 5. Membrana 
‘sacciformis. 
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phoid, semilunar, and cuneiform bone, below; its ligaments are four 
im number : 

Anterior, Internal lateral, 

Posterior, External lateral. 


The anterior ligament is a broad and membranous layer consist- 
ing of three fasciculi, which pass between the lower part of the 
radius and the scaphoid, semilunar, and cuneiform bone. 

The posterior ligament, also thin and loose, passes between the 
posterior surface of the radius, and the posterior surface of the 
semilunar and cuneiform bone. 

The internal lateral ligament extends from the styloid process of 
the ulna to the cuneiform and pisi- 
form bone. 

The eaternal lateral ligament is at- 
tached by one extremity to the mi 
loid process of the radius, and by the 
other to the side of the scaphoid bone, 
some of its fibres being prolonged to 
the trapezium. The radial artery 
rests on this ligament as it passes 
backwards to the first metacarpal 
space. 

The synovial membrane of thewrist 
joint lines the under surface of the 
radius and interarticular cartilage 
above, and the first row of bones of 
the carpus below. 

The relations of the wrist joint 
are, the flexor and extensor tendons, 
by which it is surrounded, and the 
radial and ulnar artery. 

Actions.—The movements of the 
wrist joint are, flexion, extension, 
adduction, abduction and cirewm- 
duction. In these motions the ar- 
ticular surfaces glide upon each 
other. 


* Ligaments of the anterior aspect of the wrist and hand. 1. Lower part 
of the interosseous membrane. 2. Antero-inferior radio-ulnar ligament. 
3. Anterior ligament of the wrist joint. 4. External lateral ligament. 5. In- 
ternal lateral ligament. 6. Palmar ligaments of the carpus. 7%. Pisiform bon 
with its ligaments. 8. Ligaments connecting the second range of 
bones with the metacarpal, and the metacarpal with each other. 9. Capsul 
ligament of the carpo-metacarpal articulation of the thumb. 10. Anterior 
ligament of the metacarpo-phalangeal articulation of the thumb. 11. One of 
the lateral ligaments of that articulation. 12. Anterior ligament of the meta- 
carpo-phalangeal articulation of the index finger; this ligament has been 
removed in the other fingers. 13. Lateral ligaments of the same articulation: 
the corresponding ligaments are seen in the other articulations. 14, Trans- 
verse ligament connecting the heads of the metacarpal bones of the index and 
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8. Articulations between the Carpal Bones.——These are amphi- 
arthrodial joints, with the exception of the conjoined head of the 
os magnum and unciform, which is received into a cup formed by 
the scaphoid, semilunar, and cuneiform bone, and constitutes an 
enarthrosis. The ligaments are: 


Dorsal, Interosseous fibro-cartilages, 
Palmar, Annular. 


The dorsal ligaments are ligamentous bands that pass trans- 
versely and longitudinally from bone to bone on the dorsal surface 
of the carpus. 

The palmar ligaments are fasciculi of the same kind, but 
stronger than the dorsal, having the like disposition on the palmar 
surface. 

The interosseous ligaments are fibro-cartilaginous lamelle situated 
between the adjoining bones in each range: in the upper range 
they close the upper part of the space between the scaphoid, semi- 
lunar, and cuneiform bones; in the lower range they are stronger 
than in the upper, and connect the os magnum on the one side to 
the unciform, on the other to the trapezoid, leaving intervals 
through which the synovial membrane is continued to the bases of 
the metacarpal bones. 

The proper annular ligament is a firm ligamentous band, which 
connects the bones of the two sides of the carpus. It is attached 
by one extremity to the trapezium and scaphoid, by the other to 
the unciform process of the unciforme and base of the pisiform 
bone, and forms an arch over the anterior surface of the carpus, 
beneath which the tendons of the long flexors and the median 
nerve pass into the palm of the hand. 

The articulation of the pisiform bone with the cuneiform is pro- 
vided with a separate synovial membrane, protected by fasciculi of 
ligamentous fibres, which form a kind of capsule around the joint; 
they are inserted into the cuneiform, unciform, and base of the 
metacarpal bone of the little finger. 

Synovial membranes.—There are five synovial membranes enter- 
ing into the composition of the articulations of the carpus :— 

The first is situated between the lower end of the ulna and the 
interarticular fibro-cartilage; it is called sacciform, on account of 
forming a sacculus between the ulna and radius. 

The second is situated between the lower surface of the radius 
and interarticular fibro-cartilage above, and the first range of bones 
of the carpus below. 

The third, the most extensive of the synovial membranes of the 
wrist, is situated between the two rows of carpal bones, and passes 


middle finger ; the same ligament is seen between the other fingers. 15, An- 
terior and one lateral ligament of the phalangeal articulation of the thumb. 
16. Anterior and lateral ligaments of the phalangeal articulations of the index 
finger; the anterior ligaments are removed in the other fingers, but the lateral 
ligaments remain, 
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between the bones of the second range, to invest the carpal extre- 
mities of the four metacarpal bones of the fingers. 
The fowrth is the synovial membrane of the articulation of the 
metacarpal bone of the thumb with the trapezium. 
The fifth is situated between the pisiform and cuneiform bone. 


Actions.—Very little movement exists between the bones in each . 


range, but more is permitted between the two ranges. The motions 
of the latter, are those of flexion and extension’ 

9. Carpo-metacarpal Articulations.—The second row of bones of 
the carpus articulates with the metacarpal bones of the four fingers 
by dorsal and palmar ligaments ; 
and the metacarpal bone of the 
thumb with the trapezium by a 
capsular ligament. There is also 
in the carpo-metacarpal articula- 
tion a thin interosseous band, 
which passes from the ulnar edge 
of the os magnum to the base of 
the third and fourth metacarpal 
bones at their point of connexion. 

The dorsal ligaments are strong 
fasciculiwhich pass from the second 
range of carpal to the metacarpal 
bones; with the exception of the 
little finger there are two fasciculi 
to each bone—namely, to the index 
finger, one each from the trapezium 
and trapezoid; to the middle finger, 
one each from the trapezoid and 
os magnum; to the ring finger, 
‘ one each from the os magnum and 
unciform; and to the little finger, 
one from the unciform. 

The palmar ligaments are thin fasciculi arranged according to 
the same plan on the palmar surface. 

The synovial membrane is a continuation of the great synovial 
membrane of the two rows of carpal bones. 

The capsular ligament of the thumb is one of the three true 
capsular ligaments of the skeleton; the other two being the shoulder 
and hip. The articulation has a proper synovial membrane. 


* Diagram showing the disposition of the chief synovial membranes of the 
wrist joint. 1. Sacciform membrane. 0. Second synovial membrane. m1. Third 
or large synovial membrane. Iv. Synovial membrane between the trapezium 
and metacarpal bone of thumb. That of the pisiform bone is here omitted. 
1. Radius. 2. Ulna. 3, Internal lateral ligament. 4. External lateral ligament. 
5. Cuneiform bone. 6. Semilunar. 7. Scaphoid. 8. Unciform. 9. Os magnum. 
10. Trapezoid. 11. Trapezium., 12. Interarticular fibro-cartilage. 18. Meta- 
carpal bone of thumb. 14. Metacarpal of little finger. »%* Interosseous meta- 
carpal ligaments. Interosseous ligaments are also seen connecting the bones 
of each row of the carpus. 
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The matacarpal bones of the four fingers are firmly connected at 
their bases by means of dorsal and palmar ligaments, which extend 
transversely from one bone to the other, and by interosseous liga- 
ments which pass between their contiguous surfaces. Their lateral 
articular facets are lined by a reflection of the great synovial mem- 
brane of the two rows of carpal bones. 

Actions.—The movements of the metacarpal on the carpal bones 
are restricted to a slight degree of sliding motion, with the exception 
of the articulation of the metacarpal bone of the thumb with the 
trapezium. In the latter, the movements are flexion, extension, 
adduction, abduction, and cirewmduction. 

10. Metacarpo-phalangeal Articulation.—The metacarpo-pha- 
langeal articulation is a ginglymoid joint; and its ligaments four in 
number : 

Anterior, Two lateral, Transverse. 


The anterior ligaments, thick and fibro-cartilaginous, form part 
of the articulating surface of the joints. They are grooved externally 
for the lodgment of the flexor tendons, and by their internal aspect 
form part of the articular surface for the head of the metacarpal 
bone. At each side they are continuous with the lateral ligaments. 

The lateral ligaments are strong narrow fasciculi, holding the 
bones together at each side. 

The transverse ligament is a strong ligamentous band passing 
across the heads of the metacarpal bones of the four fingers, and 
connected with the anterior ligaments. 

The expansion of the extensor tendon over the back of the fingers 
takes the place, and performs the office of a posterior ligament. 

_ Actions.—The chief motions which this articulation admits of 
are flexion and eatension—there is also some power of abduction 
and adduction in the extended position, but little in the flexed. 

11. Articulation of the Phalanges—These articulations are 
ginglymoid joints ; and furnished with three ligaments : 

Anterior, Two lateral. 

The anterior ligament, firm and fibro-cartilaginous, forms part of 
the articular surface for the head of the phalanges: while externally 
it is grooved for the reception of the flexor tendons. 

The lateral ligaments are very strong; and the principal bond of 
connexion between the bones. 

The extensor tendon takes the place and performs the office of a 
posterior ligament. 

Actions.—The movements of the phalangeal joints are flexion 
and extension, these movements being more free between the first 
and second than between the second and third. 

In connexion with the phalanges it will be proper to examine 
certain fibrous bands termed thecee or vaginal ligaments, which 
serve to retain the tendons of the flexor muscles against the flat 
surface of the bones. These fibrous bands are attached at each 
side to the lateral margins of the phalanges; they are thick in the 
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interspaces of the joints, thin where the tendons lie upon the joints, 
and are lined on their inner surface by synovial membrane, 


LIGAMENTS OF THE LOWER EXTREMITY. 


The ligaments of the lower extremity, like those of the upper, 
may be arranged in the order of the jomts to which they belong; 
these are: 

. Hip joint. 

. Knee joint. 

. Articulation between the tibia and fibula, 
. Ankle joint. 

. Articulation of the tarsal bones, 

. Tarso-metatarsal articulation. 

. Metatarso-phalangeal articulation, 

. Articulation of the phalanges, 


CONT OD OT OO DS eS 


1. Hip Joint.—The articulation of the head of the femur with 
the acetabulum constitutes an enarthrosis, or ball-and-socket joint. 
The articular surfaces are, the cup-shaped cavity of the acetabulum 
and the rounded head of the femur; the ligaments are jive in 
number, viz. : 

Capsular, Teres, 
Llio-femoral, Cotyloid, 
Transverse, 


The capsular ligament (membrana capsularis, fig. 115, 8) is a 
strong ligamentous oy 5 ek embracing the acetabulum superiorly, 
the neck of the femur below, and connecting the two bones firmly 
together. It is much thicker on the upper part of the joint, where 
more resistance is required, than on the under part, and extends 
farther along the neck of the femur on the anterior and superior 
than on the posterior and inferior side, being attached to the inter- 
trochanteric line in front, to the base of the great trochanter above, 
and to the middle of the neck of the femur behind. 

The ilio-femoral ligament (fig. 115, 9) is an accessory and radi- 
ating band, which descends obliquely from the anterior inferior 
spinous process of the ilium to the anterior intertrochanteric line, 
and strengthens the anterior portion of the capsular ligament. 

The ligamentum teres (fig. 116, 7), triangular in shape, is attached 
by a round apex to the depression just below the middle of the 
head of the femur, and by its base, which separates into two fasci- 
culi, into the borders of the notch of the acetabulum. It is formed 
by a fasciculus of fibres of variable size, surrounded by synovial 
membrane ; sometimes the synovial membrane is present without 
the fibres, or the ligament is wholly absent. The round ligament 
limits adduction in the flexed position, and thus resists dislocation 
of the head of the femur on to the dorsum of the ilium; it also 
limits external rotation when the limb is partly flexed. 

The cotyloid ligament (fig. 116, 6) is a prismoid cord of fibrocar- 
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tilage, attached around the margin of the acetabulum, and serving 
to deepen that cavity and protect its edges. It is thicker at the 
upper and posterior border of the acetabulum than in front, is in- 
clined inwards towards the acetabulum, and consists of fibres which 
arise from the whole circumference of the brim, and interlace with 
each other at acute angles. 

The transverse ligament is a strong fasciculus of ligamentous 
fibres, continuous with the cotyloid ligament, and stretching across 
the notch of the acetabulum. It converts the notch into a foramen, 
through which the articular branches of the internal circumflex and 
obturator artery enter the joint. 

The fossa at the bottom of the acetabulum is filled with a mass 
of fat, covered by synovial membrane, which serves as an elastic 
cushion for the head of the bone during its movements, This was 
described by Havers as the synovial gland. 

The synovial membrane is extensive ; it invests the head of the 
femur, and is continued around the ligamentum teres into the ace- 
tabulum, whence it is reflected on the inner surface of the capsular 
ligament back to the head of the bone. 

The muscles immediately surrounding and in contact with the 
hip-joint are, in front, psoas and iliacus, separated from the cap- 
sular ligament by a large synovial bursa; above, short head of the 
rectus and gluteus minimus ; behind, pyriformis, gemellus superior, 
obturator internus, gemellus inferior, and quadratus femoris; and 
at the inner side, obturator externus and pectineus. 

Actions.—The movements of the hip-joint are very extensive ; 
they are flexion, extension, adduction, abduction, cirewmduction, 
and rotation. 

2. Knee Joint.—The knee is a ginglymoid articulation of large 
size, and provided with numerous ligaments; the latter are thirteen 
in number—namely, 


Anterior or ligamentum patella, 
Posterior or igamentum posticum Winslowii, 
Internal lateral, 
Two external lateral, 
Anterior or external crucial, 
Posterior or internal crucial, 
Transverse, 
Two coronary, 
Ligamentum mucosum, 
Ligamenta alaria, 
‘wo semilunar fibrocartilages, 
Synovial membrane. 


false ligaments. 


The first five are external to the articulation; the next fe are 
internal ; the remaining three are mere folds of synovial membrane, 
and have no title to the name of ligaments. In addition to the 
ligaments, there are two fibrocartilages, and a synovial membrane. 

The anterior ligament, or ligamentum patelle, is the proloneation 
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of the tendon of the extensor muscles of the thigh downwards to 

the tubercle of the tibia. It is, therefore, no ligament; and, as 

the patella is simply a sesamoid bone developed im the tendon of 

Oe bh s the extensor muscles for the defence of the 

5 front of the knee joint, the ligamentum pa- 

tellze has no title to consideration, either as a 

ligament of the knee joint or as a ligament 
of the patella. 

A small bursa mucosa is situated between 
the ligamentum patellee near its insertion and 
the front of the tibia: and another of larger 
size between the anterior surface of the patella 
and fascia lata. It is the latter which is en- 
larged in housemaid’s knee. 

Tke posterior ligament, ligamentum jpos- 
ticum Winslowii, is a broad expansion of 
ligamentous fibres, which covers the whole of 
the posterior aspect of the joint. It is divyi- 
sible into two lateral portions, which invest 
the condyles of the femur, and a central 

MY) pear which is depressed, and formed by 
the interlacement of fasciculi passing in different directions. The 
strongest of these fasciculi is derived from the tendon of the semi- 
membranosus, and passes obliquely upwards and outwards from 
the posterior part of the inner tuberosity of the tibia to the ex- 
ternal condyle of the femur. Other accessory fasciculi are given off 
by the tendon of the popliteus and heads of the gastrocnemius. 
The middle portion of the ligament supports the popliteal artery 
and vein, and is perforated by several openings for the passage of 
branches of the azygos articular artery and the nerves of the joint. 

The internal lateral ligament is a ed and trapezoid layer of 
ligamentous fibres, attached above to the tubercle on the internal 
condyle of the femur, and below to the inner tuberosity of the tibia. 
It is crossed at its lower part by the tendons of the inner hamstring, 
from which it is separated by a synovial bursa, and it covers in the 
anterior slip of the semi-membranosus tendon and the inferior in- 
ternal articular artery. 

External lateral ligaments.—The long external lateral ligament 
is a strong and round cord, which descends from the posterior part 
of the tubercle on the external condyle of the femur to the outer 
part of the head of the fibula. 

The short external lateral ligament is an irregular fasciculus 
situated behind the preveuae: arising from the external condyle 
near the origin of the head of the gastrocnemius muscle, and 
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* Anterior view of the ligaments of the knee joint. 1. Tendon of the qua- 
driceps extensor muscle of the leg. 2. Patella. 3. Anterior ligament, or 
ligamentum patella, near its insertion. 4,4. Synovial membrane. 5. Internal 
lateral ligament. 6. Long external lateral ligament. 7. Antero-superior 
tibio-fibular ligament. ik 
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inserted into the posterior part of the head of the fibula. It is 
firmly connected with the external semilunar fibrocartilage, and © 
appears principally imtended to connect that i 
cartilage with the fibula: sometimes it is lost Fig. 12¢.* 
superiorly in the capsular ligament without 
reaching the femur. 

The long external lateral ligament is covered 
in by the tendon of the biceps, and has passing 
beneath it the tendon of origin of the popliteus 
muscle, and the inferior external articular 
artery. 

The true ligaments within the joint are the ,; 
crucial, transverse, and coronary. ; 

The anterior, or external crucial ligament, ,. \ 
arises from the depression on the head of the 
tibia in front of the spinous process, and passes 
upwards and backwards to be inserted into the 
inner surface of the outer condyle of the femur, 
as far back as its posterior border. It is smaller 
than the posterior. 

The posterior, or internal crucial ligament, 
arises from the depression on the head of the tibia behind the 
spinous process, and passes upwards and forwards to be inserted 
into the intercondyloid hollow, and outer surface of the inner con- 
dyle of the femur. ‘This ligament is less oblique and larger than 
the anterior. The anterior crucial ligament limits extension, and 
the posterior limits flexion; they also limit rotation when the leg is 


flexed. 


The transverse ligament is a small slip of fibres which extends 
transversely from the external semilunar fibrocartilage, near its 
eal extremity, to the anterior convexity of the internal carti- 

age. 

i arokary ligaments are the short fibres by which the convex 
borders of the semilunar cartilages are connected to the head of the 
tibia and ligaments surrounding the joint. 

The semilunar fibrocartilages are two falciform plates of fibro- 
cartilage, situated on the head of the tibia around its margin, and 
serving to deepen the surface of articulation for the condyles of the 
femur. They are thick along their convex border; thin and sharp 
along their concave edge. 

The internal semilunar fibrocartilage forms an oval cup for the 


* Posterior view of the ligaments of the knee joint. 1. Fasciculus of the 
ligamentum posticum Winslowii, derived from 2, the tendon of the semi- 
membranosus muscle ; the latter is cut through. 3. The process of the tendon 
which spreads out in the fascia of the popliteus muscle. 4, The process which 
is sent forwards beneath the internal lateral ligament. 5. Posterior border of 
the internal lateral ligament. 6. Long external lateral ligament. 7, Short 
external lateral ligament. 8. Tendon of the popliteus muscle cut through, 
9. Postero-superior tibio-fibular ligament. 
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reception of the internal condyle of the femur: it is connected by 
its convex border with the head of the tibia and internal and pos- 
terior ligaments, by means of its coronary ligament; and by its 
two extremities is firmly implanted into the 
depression before and behind the spinous 
process. The eaternal semilunar fibrocarti- 
lage bounds a circular fossa for the external 
condyle; it is connected by its convex border 
with the head of the tibia, and to the ex- 
ternal and posterior hgaments by its coro- 
nary ligament; by its two extremities it is 
inserted into the depression between the two 
projections which constitute the spinous pro- 
cess of the tibia. The two extremities of the 
external cartilage being inserted into the 
same fossa, form an almost complete circle, 
and the cartilage being somewhat broader 
than the internal, nearly covers the articular 
surface of the tibia. 
The external semilunar fibrocartilage, be- 
Mea ad sides giving off a fasciculus from its ante- 
rior border to constitute the transverse ligament, is continuous by 
some of its fibres with the extremity of the anterior crucial liga- 
ment; posteriorly it divides into three slips; one, a strong cord, 
ascends obliquely forwards to be inserted into the anterior part of 
the inner condyle of the femur in front of the posterior crucial liga- 
ment; another is the fasciculus of insertion into the fossa of the 
eed process; while the third, of small size, is continuous with 
the oy part of the anterior crucial ligament. ; 

The ligamentum mucosum is a slender conical process of synovial 
membrane enclosing a few ligamentous fibres which proceed from 
the transverse ligament. It is connected, by its apex, with the an- 
terior part of the condyloid notch, and, by its base, is lost in the 
mass of fat which projects into the joint beneath the patella. _ 

The alar ligaments are two fringed folds of synovial membrane, 
extending from the ligamentum mucosum, along the edges of the 
mass of fat to the sides of the patella. 

The synovial membrane of the knee joint is by far the most ex- 
tensive in the body. It invests the cartilaginous surfaces of the 


Fig. 128.* 


* The right knee joint laid open from the front in order to show the in- 
ternal ligaments. 1. Cartilaginous surface of the lower extremity of the 
femur with its two condyles; the figure 5 rests on the external; the figure 3 
on the internal condyle. 2. Anterior crucial ligament. 3. Posterior crucial 
ligament. 4. Transverse ligament. 5. Attachment of the ligamentum mu- 
cosum; the rest has been removed. 6. Internal semilunar fibrocartilage. 
7. External fibrocartilage. 8. Part of the ligamentum patella turned down. 
9. Bursa situated between the ligamentum patelle, and head of the tibia; 
laid open. 10, Antero-superior tibio-fibular ligament. 11. Interosseous mem- 
brane; the opening above this membrane is for the passage of the anterior 
tibial artery. 
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condyles of the femur, head of tibia, and inner surface of the 
patella; it covers both surfaces of the semilunar fibrocartilages ; 
and is reflected upon the crucial ligaments, 
and inner surface of the ligaments which 
form the circumference of the joint. On 
each side of the patella it lines the tendinous 
aponeuroses of the vastus internus and 
vastus externus muscle, and forms a pouch 
of considerable size between the extensor 
tendon and front of the femur. It also forms 
the folds in the interior of the joint, called 
“ligamentum mucosum,” and “ligamenta 
alaria.”’ The superior pouch of the synovial 
membrane is supported and raised during 
the movements of the limb by a small 
muscle, the subcrureus, which is inserted 
into it. 

Between the ligamentum patelle and 
synovial membrane is a considerable mass 
of fat, which presses the membrane towards 
the interior of the joint, and occupies the 
fossa between the condyles. 

Besides the proper ligaments of the ar- 
ticulation, the joint is strengthened in front by the fascia lata, 
which is thicker at the outer than the inner side, by a tendinous 
expansion from the vastus internus, and some scattered ligamentous 
fibres inserted into the sides of the patella. This expansion has 


been termed the capsular ligament. 


Actions.—The knee joint is one of the strongest of the articula- 
tions of the body, while, at the same time, it admits of the most 
perfect degree of movement in the direction of flexion and eawtension. 
During flexion the articular surface of the tibia glides forward on 
the condyles of the femur; the lateral ligaments, the posterior, and 


* Longitudinal section of the left knee joint, showing the reflections of its 
synovial membrane. 1. Cancellous structure of the lower part of the femur. 
2. Tendon of the extensor muscles of the leg. 3. Patella. 4. Ligamentum 
patella. 5. Cancellous structure of the head of the tibia. 6. A bursa situated 
between the ligamentum patelle and head of the tibia. 7. Mass of fat pro- 
jecting into the cavity of the joint below the patella. ** The synovial mem- 

rane. %. The pouch of synovial membrane which ascends between the 
tendon of the extensor muscles of the leg, and front of the lower extremity 
of the femur. 9. One of the alar ligaments; the other has been removed 
with the opposite section. 10. Ligamentum mucosum left entire; the section 
being made to its inner side. 11. Anterior or external crucial ligament. 
12. Posterior ligament. The plan of the synovial membrane, which is here pre- 
sented to the student, is divested of all unnecessary complications. It may 
be traced from the sacculus (at 8), along the inner surface of the patella; 
then over the adipose mass (7) from which it throws off the mucous ligament 
(10); then over the head of the tibia, forming a sheath to the crucial liga- 
ments; then upwards along the posterior ligament and condyles of the femur, 
to the sacculus whence its examination commenced. 
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the crucial ligaments are relaxed; while the ligamentum patelle 
being on the stretch, serves to press the adipose mass behind it into 
the vacuity formed in the front of the joint. In extension all the 
ligaments are put on the stretch, with the exception of the liga- 
mentum patelle. When the knee is semi-flexed, a partial degree 
of rotation is permitted. 

3. Articulation between the Tibia and Fibula.—The tibia and 
fibula are held firmly connected by means of seven ligaments— 
namely, 

Anterior, 
Posterior, 
Interosseous membrane, 
Interosseous inferior, 

The anterior superior tibio-fibular ligament is a strong fasciculus 
of parallel fibres passing obliquely downwards and outwards from 
the outer tuberosity of the tibia, to the anterior surface of the head 
of the fibula. 

The posterior superior tibio-fibular ligament, thicker and stronger 
than the anterior, is disposed in a similar manner on the posterior 
surface of the joint. 

Within the articulation there is a synovial membrane which is 
sometimes continuous with that of the knee joint. 

The interosseous membrane, or superior interosseous ligament, is 
a broad layer of aponeurotic fibres which pass obliquely downwards 
and outwards, from the sharp ridge on the tibia 
to the inner edge of the fibula, and are crossed at 
an acute angle by a few fibres taking the oppo- 
site direction. ‘The ligament is deficient above, 
leaving a considerable interval between the bones, 
through which the anterior tibial artery takes its 
course forward to the anterior aspect of the leg ; 
and perforated below, near its lower third, for the 
anterior peroneal artery and vein. 

The interosseous membrane is in relation, in 
Ai. front, with the tibialis anticus, extensor longus 
digitorum, extensor proprius pollicis, anterior 
tibial vessels and nerve, and anterior peroneal 
_ artery; behind, with the tibialis posticus, flexor 
longus pollicis, flexor longus digitorum, and pos- 
terior peroneal artery. 
The inferior interosseous ligament consists of 


Anterior, ! ioe es 


above. Posterior, 


Transverse. 


Fig. 130.* 


* Posterior view of the ankle joint. 1. Lower part of the interosseous 
membrane. 2. Postero-inferior ligament connecting the tibia and fibula. 
3. Transverse ligament. 4. Internal lateral ligament. 5, Posterior fasciculus 
of the external lateral ligament. 6. Middle fasciculus of the external lateral 
ligament. 7. Synovial membrane of the ankle joint. 8. Posterior tuberosity 
of the os calcis. 
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firm, that the fibula is broken when an attempt is made to rupture 
the ligament. 

The anterior inferior tibio-fibular ligament is a broad band, con- 
sisting of two fasciculi of parallel fibres which pass obliquely across 
the anterior aspect of the articulation of the two bones at their in- 
ferior extremity, from tibia to fibula. 

The posterior inferior tibio-fibular ligament is a similar band on 
the posterior surface of the articulation. Both ligaments project 
somewhat below the margin of the bones, and serve to deepen the 
cavity of articulation with the astragalus. 

The transverse ligament is a narrow band of ligamentous fibres, 
continuous with the preceding, and passing transversely across the 
back of the ankle joint between the two malleoli. 

The synovial membrane of the inferior tibio-fibular articulation, 
is a duplicature of the synovial membrane of the ankle joint, reflected 
upwards for a short distance between the two bones. 

Actions.—Between the tibia and fibula there exists a slight degree 
of movement, which is calculated to enable the latter to resist injury 
by yielding for a trifling extent to forcible pressure. 

4. Ankle Joint.—The ankle is a ginglymoid articulation; the 
surfaces entering into its formation are the under surface of the 
tibia with its malleolus and the malleolus of the fibula, above; and 
the surface of the astragalus with its two lateral facets, below. 
The ligaments are three in number : 

Anterior, Internal lateral, External lateral. 

The anterior ligament is a thin, membranous layer, passing from 
the margin of the tibia, to the astragalus, in front of its articular 
surface. It is in relation, in front, 
with the tendons of the extensors of Fig. 131.* 
the great and lesser toes, tibialis an- i; 
ticus, peroneus tertius, and anterior 
tibial vessels and nerves. Posteriorly 
it lies in contact with a stratum of 
extra-synovial adipose tissue and the 
synovial membrane. 

The internal lateral or deltoid liga- 
ment is a triangular layer of fibres, 
attached superiorly, by its apex, to 
the internal malleolus; inferiorly, by 
an expanded base, to the astragalus, ~ 2 
os calcis, and scaphoid bone. Beneath a 
the superficial layer of this ligament is a stronger and thicker 
fasciculus, which connects the apex of the internal malleolus with 
the side of the astragalus. 


* Tnternal view of the ankle joint. 1. Internal malleolus of the tibia. 
2,2. Astragalus. 3. Os calcis. 4. Scaphoid bone. 5. Internal cuneiform 
bone. 6. Internal lateral or deltoid ligament. 7. Anterior ligament. 8. Tendo 
Achillis ; a small bursa is seen interposed between this tendon and the pos- 
terior tuberosity of the os calcis. 
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The internal lateral ligament is covered in and partly concealed 
by the tendon of the tibialis posticus, and, at its posterior part, is 
in relation with the tendon of the flexor longus digitorum, and flexor 
longus pollicis. ame 

The external lateral ligament consists of three strong fasciculi, 
which proceed from the inner side of the external malleolus, and 
radiate in three different directions. The anterior fasciculus passes 
forward, to be attached to the astragalus ; the posterior, backward, 
to be connected with the astragalus posteriorly; and the middle, 
longer than the other two, descends to be inserted into the outer 
side of the os calcis. 

“It is the strong union of the fibula,” says Sir Astley Cooper, 
with the tarsal bones, by means of the external lateral hgaments, 
““which leads to its being more frequently fractured than dislo- 
cated.” 

The transverse ligament of the tibia and fibula occupies the place 
of a posterior ligament of the ankle joint. It is in relation, behind, 

with the posterior tibial vessels and 

Fig. 182.* nerve, and tendon of the tibialis posti- 

cus muscle; in front, with the extra- 

synovial adipose tissue and synovial 
membrane. 

The synovial membrane invests the 
cartilaginous surfaces of the tibia and 
fibula (sending a duplicature upwards 
between their lower ends), and the 
upper surface and two sides of the 
astragalus. It is then reflected upon 
the anterior and lateral ligaments, 
and on the transverse ligament pos- 
teriorly. 

Actions.—The movements of the 
ankle joint are flewion and extension 
only, without lateral motion. 

5. Articulation of the Tarsal Bones.—The ligaments which con- 
nect the seven bones of the tarsus to each other are of three kinds,— 
Dorsal, Plantar, Interosseous. 

The dorsal ligaments are small fasciculi of parallel fibres, which 
pass from each bone to all the neighbouring bones with which it 
articulates. The only dorsal ligaments deserving of particular men- 
tion, are the external and posterior caleaneo-astragaloid, which, with 
the interosseous ligament, complete the articulation of the astraga- 
lus with the os calcis; the superior and internal calcaneo-cuboid 


* External view of the ankle joint. 1. Tibia. 2. External malleolus of the 
fibula, 3, 3. Astragalus. 4. Os calcis. 5. Cuboid bone. 6. Anterior fasci- 
culus of the external lateral ligament attached to the astragalus. 7. Its 
middle fasciculus, attached to the os calcis. 8. Its posterior fasciculus, 
attached to the astragalus. 9. Anterior ligament of the ankle. 
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ligaments ; and the swperior astragalo-scaphoid ligament. The in- 
ternal caleaneo-cuboid, and superior calcaneo-scaphoid ligament, 
which are closely united posteriorly in the deep groove which inter- 
venes between the astragalus and os calcis, separate anteriorly to 
reach their respective bones ; they form the principal bond of von- 
nexion between the first and second range of bones of the foot. It 
is the division of this portion of these ligaments that demands the 
careful attention of the surgeon in performing Chopart’s ope- 
ration. 

The plantar ligaments have the same disposition on the plantar 
surface of the foot; three of them, however, are of large size, and 
have especial names, viz., the 

Calcaneo-scaphoid, 
Long calcaneo-cuboid, 
Short calcaneo-cuboid. 


The inferior caleaneo-scaphoid ligament is a broad and fibrocar- 
tilaginous band of ligament, which passes forward from the anterior 
and inner border of the os calvis to the edge of 
the scaphoid boue. Besides connecting the os Fig. 133,* 
ealcis and scaphoid, it supports the astragalus, 
and forms part of the cavity in which the 
rounded head of the latter bone is received. It 
is lined on its upper surface by the synovial 
membrane of the astragalo-scaphoid articula- 
tion. 

The firm connexion of the os calcis with the 
scaphoid bone, and the feebleness of the astra- 
galo-scaphoid articulation, are conditions fa- 
vourable to the occasional dislocation of the 
head of the astragalus. 

The long calcaneo-cuboid, or ligamentum 
longum plante, is along band of ligamentous 
fibres, which proceeds from the under surface 
of the os calcis to the rough surface on the 
under part of the cuboid bone, its fibres being 
continued onwards to the base of the third and 
fourth metatarsal bones. 

This ligament forms the inferior boundary of 
a canal in the cuboid bone, through which the 
tendon of the peroneus longus passes to its in- 
sertion into the base of the metatarsal bone of 
the great toe. 


* Ligaments of the sole of the foot. 1. Os calcis. 2. Astragalus. 3. Tube- 
rosity of the scaphoid bone, 4. Long calcaneo-cuboid ligament. 5, Part 
of the short caicaneo-cuboid ligament. 6. Calcaneo-scaphoid ligament, 
7. Plantar tarsal ligaments. 8, 8. Tendon of the peroneus longus muscle. 
9. 9. Plantar tarso-metatarsal ligaments. 10. Plantar ligament of the me- 
tatarso-phalangeal articulation of the great toe; the same ligament is seen 
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The short caleaneo-cuboid, or ligamentum breve planter, is situated 
closer to the bones than the long plantar ligament, from which it is 
separated by adipose tissue; it 1s broad and extensive, and ties the 
under part of the os calcis and cuboid bone firmly together. 

The interosseous ligaments are five in number; they are short 
and strong ligamentous fibres situated between adjoming bones, 
and firmly attached to their rough surfaces. One of these, calea- 


Fig. 134.* 


neo-astragaloid, is lodged in the groove between the upper surface 
of the os calcis and the lower of the astragalus. It is large and 
very strong, consists of vertical and oblique fibres, and serves to 
unite the os calcis and astragalus solidly together. The second 
interosseous ligament, also very strong, is situated between the sides 
of the scaphoid and cuboid bone; the three remaining interosseous 
ligaments connect strongly together the three cuneiform bones and 
the cuboid. 


The synovial membranes of the tarsus are four in number; one, 


on the other toes. 11. Lateral ligaments of the metatarsal-phalangeal articu- 


lation. 12. Transverse ligament. 13. Lateral ligaments of the phalanges of — 


the great toe; the same ligaments are seen on the other toes. 

* Diagram showing the arrangement of the synovial membranes of the 
tarsal joints. 1. Synovial membrane between the tibia and astragalus. 
u. That between the back of the astragalus and os calcis. m1. That between 
the astragalus and scaphoid, and between the front of the astragalus and os 
calcis. Iv. Between the os calcis and cuboid. vy. Between the cuneiform 
bones and scaphoid. v1. Between the internal cuneiform and metatarsal of big 
toe. vil. Between the middle metatarsal and two outer cuneiform bones. vir. Be- 
tween the cuboid and outer metatarsals. Ix. Between the third and fourth 
metatarsals. 1. Tibia. 2. Astragalus. 3. Os calcis. 4. Scaphoid. 5. Cuboid. 
6. External cuneiform. 7. Middle, and 8 Internal cuneiform. 9, 10, 11, 12, 
13. Metatarsal bones. Interosseous ligaments are shown connecting the 
several bones of the tarsus and metatarsus. 
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for the posterior calcaneo-astragaloid articulation; a second, for the 
anterior calcaneo-astragaloid and astragalo-scaphoid articulation ; 
occasionally an additional small synovial membrane is found in the 
anterior calcaneo-astragaloid joint; a third, for the caleaneo-cuboid 
articulation; and a fowrth, the large tarsal synovial membrane for 
the articulations between the scaphoid and three cuneiform bones, 
the cuneiform bones with each other, the external cuneiform bone 
with the cuboid, and the two external cuneiform bones with the 
bases of the second and third metatarsal bones. The prolongation 
which reaches the metatarsal bones passes forward between the in- 
ternal and middle cuneiform bone. ‘lhe synovial membrane between 
the two outer cuneiform and second and third metatarsal bones is 
often distinct from the large one; it is so represented in Fig. 134, 
vu. A small synovial membrane is sometimes met with between 
the contiguous surfaces of the scaphoid and cuboid bone. 

Actions.— The movements permitted by the articulation between 
the astragalus and os calcis, are a slight degree of gliding, in the 
direction forwards and backwards, and laterally from side to side. 
The movements of the second range of tarsal bones are very trifling, 
being greater between the scaphoid and three cuneiform bones than 
in the other articulations. The movements occurring between the 
first and second range are the most considerable; they are adduc- 
tion and abduction ; and, in a minor degree, flewion, which increases 
the arch of the foot, and extension, which flattens the arch. 

6. Tarso-metatarsal Articulation.—The ligaments of this articu- 
lation are, 
Dorsal, Plantar, Interosseous. 


The dorsal ligaments connect the metatarsal to the tarsal bones, 
and the metatarsal bones with each other. The base of the second 
metatarsal bone, articulating with the three cuneiform bones, re- 
ceives a ligamentous slip from each, while the rest articulating with 
a single tarsal bone receive only a single tarsal slip. 

The plantar ligaments have a similar disposition on the plantar 
surface. 

The interosseous ligaments are situated between the bases of the 
metatarsal bones of the four lesser toes; also between the base of 


‘the second and third metatarsal bone and the internal and external 


cuneiform bone. 

The metatarsal bone of the second toe being implanted by its base 
between the internal ard external cuneiform bone, is the most 
strongly articulated of all the metatarsal bones. This disposition 
must be recollected in amputation at the tarso-metatarsal articu- 
lation. 

The synovial membranes of the tarso-metatarsal articulation are 
three in number: one for the metatarsal bone of the great toe; one 
for the second and third metatarsal bone, which is continuous with 
the great tarsal synovial membrane; and one for the fourth and 
fifth metatarsal bones. 
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Actions—The movements of the metatarsal on the tarsal bones 
and on each other are very slight; they are such only as contribute 
to the strength of the foot, by permitting a certain degree of yield- 
ing to opposing forces. ’ 

7. Metatarso-phalangeal Articulation.—The ligaments of this 
articulation, like those between the first phalanges and metacarpal 
bones of the hand, are, 


Inferior or plantar, Two lateral, Transverse, 


The inferior or plantar ligaments, thick and fibrocartilaginous, 
form part of the articulating surface of the joint. 

The lateral ligaments, short and very strong, are situated one on 
each side of the joint. : 

The transverse ligament is a strong band, which passes trans- 
versely between the plantar ligaments. 

The expansion of the extensor tendon supplies the place of a 
dorsal ligament. 

Actions.—The movements of the first phalanges on the rounded 
heads of the metatarsal bones, are flewion, eatension, adduction, and 
abduction. 

8. Articulation of the Phalanges.—The ligaments of the pha- 
langes are the same as those of the fingers, and have the same dis- 
position; their actions are also similar. They are, 


Inferior or plantar, and, Two lateral. 


CHAPTER IV. 
OF THE MUSCLES. 


Muscius are the moving organs of the animal frame; they con- 

stitute by their size and number the great bulk of the body, upon 
which they bestow form and symmetry. In the limbs they are 
situated around the bones, which they invest and defend, while they 
form to some of the joints a principal protection. In the trunk 
they are spread out to enclose cavities and constitute a defensive 
wall, capable of yielding to internal pressure, and again returning 
to its original position. 

Their colour presents the deep red which is characteristic of flesh, 
and their form is variously modified, to execute the varied range of 
movements which they are required to effect. 

Muscle is composed of a number of parailel fibres placed side by 
side, and supported and held together by a delicate web of areolar 
tissue; so that, if it were possible to remove the muscular substance, 
we should have remaining a beautiful reticular framework, possess- 
ing the exact form and size of the muscle without its colour and 
solidity. Towards the extremity of the organ the muscular fibre 
ceases, and the fibrous structure becomes aggregated and modified, 
so as to constitute those glistening fibres and cords by which the 
muscle is tied to the surface of bone, and which are called tendons. 
Almost every muscle of the body is connected with bone, either by 
tendinous fibres, or by an aggregation of those fibres constituting a 
tendon; and the union is so firm that, under extreme violence, the 
bone itself breaks rather than permit the separation of the tendon 
from its attachment. In the broad muscle the tendon is spread out 
so as to form an expansion, called aponewrosis (amd, longé ; vedpov,* 
nervus, a nerve widely spread out). 

Muscles present various modifications in the arrangement of their 
fibres in relation to their tendinous structure. Sometimes they are 
longitudinal, and terminate at each extremity in tendon, the entire 
muscle being fusiform in shape; in other situations they are dis- 
posed like the rays of a fan, converging to a tendinous point, as the 
temporal, pectoral, glutei, &c., and constitute a radiate muscle. 

_ Again, they are penniform, converging like the barbs of a feather 
to one side of a tendon, which runs the whole length of the muscle, 
_as in the peronei; or bipenniform, converging to both sides of the 


* The ancients named all the white fibres of the body vedpa: the term has 
since been limited to the nerves. 
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tendon. In other muscles the fibres pass obliquely from the sur- — 


face of a tendinous expansion spread out on one side, to that of an- 
other extended on the opposite side, as in the semi-membranosus ; 
or, they are composed of penniform or bipenniform fasciculi, as in 
the deltoid, and constitute a compound muscle. 

The nomenclature of muscles is defective and confused, and is 
generally derived from some prominent character which the muscle 
presents; thus, some are named from thei: situation, as the tibialis, 
peroneus, brachialis, temporalis; others from their use, as the flexors, 
extensors, adductors, abductors, levators, tensors, sphincters, &c. 
Some again from their form, as the trapezius, triangularis, deltoid, 


rhomboideus, scalenus, orbicularis, &c.; and others from their direc- — 


tion, as the rectus, obliquus, transversalis, &c. Certain muscles have 
received names expressive of their attachments, as the sterno-mas- 
toideus, sterno-hyhoideus, &c.; and others, of their divisions, as the 
biceps, triceps, digastricus, complexus, &c. 

In the description of a muscle we express its attachment by the 
words “origin” and “insertion”: the term origin is generally ap- 
plied to the more fixed or central attachment, or to the point to- 
wards which the motion is directed, while insertion is assigned to 
the more moveable point, or to that most distant from the centre ; 
but there are exceptions to this principle, and as many muscles pull 
equally towards both extremities, the use of such terms must be 
regarded as arbitrary. 

In structure, muscle is composed of bundles of fibres of variable 
size called fasciculi, which are enclosed in an areolar membranous 

Fig. 135." investment or sheath, and 
= the latter is continuous 
== with the areolar frame- 
«2 work of the fibres. Hach 
* fasciculus is composed of 
a number of smaller bun- 
dles, and these of single 
fibres, which from their 
minute size and inde- 
pendent appearance, have 

. — . been distinguished by the 
name of ultimate fibres. The ultimate fibre is found by micro- 
scopic investigation to be itself a fasciculus (ultimate fasciculus), 
made up of a number of ultimate fibrils enclosed in a delicate 
sheath, the myolemma or sarcolemma. Two kinds of ultimate 
muscular fibre exist in the animal economy ; viz., that of voluntary 
or animal life, striated muscle; and that of involuntary or organic 
life, smooth muscle. ’ 

The wltimate fibre of animal life is known by its size, by its uni- 
formity of calibre, and especially by the transverse markings which 
occur at minute and regular distances. It also presents other 


Rite 


* Striated muscular fibre separating into fibrille. 


j 
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markings or striew, having a longitudinal direction, which indicate 
the existence of fibrille within the myolemma. The myolemma, or 
sarcolemma, the investing sheath of the ultimate fibre, is thin, 
homogeneous, transparent, and elastic. 

According to Bowman,* the ultimate fibres or fasciculi are poly- 
hedral in shape and various in size; the polyhedral form being due 
to mutual pressure, and the variety 
of size besides being met with in a Fig. 136.4 
single muscle, being also charac- 
teristic of different classes, genera, and 
even sexes of animals: thus the average 
diameter of the ultimate fibre in the 
human female is 1; in the male ;1,, 
the average of both being in round 
numbers x35. The largest fibres are 
met with in fishes, in which they ave- 
rage 545; the next largest are found in 
man; while in other classes they range in the following order :— 
insects z1,; reptiles =4;; mammalia =4,; birds ,1,. 

The ultimate fibrils of voluntary muscle are seen under the 
microscope to be composed of alternate colourless and dark por- 
tions, of about equal breadth, the light portions having frequently 
a secondary faint line drawn across the middle of each. The 
composition of these ultimate fibrils is still uncertain. Some 
anatomists suppose that the dark portions occupied by a peculiar 
semi-fluid material, called “sarcous matter” (the individual dark 
spaces being called “ sarcous elements”), and the lighter portions of 
a more fluid and hence less highly refracting matter; in this 
opinion Erasmus Wilson fully concurs. But of the nature of the 


- sarcous matter we know nothing, except that in it chiefly the con- 


tractility of the muscle resides. Carpenter | 
thinks that he can distinguish a pellucid \\ 
area at the sides of the sarcous elements as 
well as above and below, and hence he con- 
cludes that they are in reality cells, filled 
with a highly refracting substance ; this how- 
ever has not been confirmed by subsequent 
observers. 

The fibres of voluntary muscle cleave most 
readily in the longitudinal direction, pro- 
ducing fibrils, but they sometimes cleave transversely, so as to 
produce flat disks (Fig. 137). Bowman was of opinion that both 


Fig. 187.t 


* On the Minute Structure and Movements of Voluntary Muscle. Philo- 
sophical Transactions, 1840. 

+ Transverse section of ultimate fibres of the biceps after Bowman. In 
this figure the polyhedral form of the fibres is seen, and their composition of 
ultimate fibrils. 

t Ultimate fibre, in which the transverse splitting into disks, in the direction 
of the constrictions of the ultimate fibrils, is seen. After Bowman. 
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the longitudinal and transverse cleavage were alike accidental, and 
that no such division existed in living muscle; other observers have 
however concluded that the fibrils do actually exist during life, but 
that the disks are the result of maceration. 

Under a high microscopic power numerous nuclei may be ob- 
served in the fibres ; ; they are connected with the inner surface of 
the sarcolemma, and are more distinctly visible 
in foetal muscle, but can also be traced 
in that of adult life by the addition of 
some weak acid. They frequently contain 
|, nucleoli, and there is little doubt that they 
are the nuclei of the cells from which the 
muscle was developed. Kdlliker considers 
that each fibre arises from a single cell, by its 
longitudinal extension, and not as some sup- 
pose by the aggregation of several. 

The following is a brief account of Mr. 
Wilson’s own investigations :— 

“The ultimate fibril of animal life is cylin- 
' drical when isolated, and probably polyhedral from pressure when 
forming part of an ultimate fibre or fasiculus. It measures in 
diameter 35355 of an inch, and is composed of a succession of cells 
connected by their flat surfaces. The cells 
are filled with a transparent substance, 
which may be termed myoline. The myoline 
g differs in density in different cells, and from 
this circumstance bestows a peculiarity of 
{ character on certain of the cells. For ex- 
“a4 ample, when a fibril in its passive state is 
ag examined, there will be seen a series of dark 
oblong bodies separated by light spaces of 
equal length; now, the dark bodies are each 
composed of a pair of cells a the 
4 densest form of myoline, and are hence 
highly refractive, while the transparent 
spaces are constituted by a pair of cells 
containing a more fluid myoline. When the 
fibrils are collected together so as to form an 
ultimate fibre or fasciculus, the appearance 
of the cellis altered : those which look dark in the sin gle fibril, that is 
the most refractive, being ranged side by side, constitute the bright 


Fig. 139.+ 
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* Mass of ultimate fibres from the pectoralis major of the human foetus, at 
nine months. These fibres have been immersed in a solution of tartarie acid, 
and their “numerous corpuscles, turned in various directions, some presenting 
nucleoli,” are shown. After Bowman. 

+ Structure of the ultimate muscular fibril and fibre of animal life. 

A. Ultimate muscular fibril in the state of partial contraction. B. The same 
in the state of ordinary relaxation. his fibril measured g5i55 of an inch in 
diameter, c. A similar fibril put upon the stretch, and measuring zodec of 
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band; while the transparent cells of the single fibril are the shaded 
strize of the fibre. 

When the ultimate fibril is very much stretched, the two highly 
refractive cells appear each to be double; while the transparent 
space is evidently composed of four cells.” 

The ultimate fibre of organic life, or smooth muscular fibre, is a 
simple homogeneous filament much smaller than the fibre of animal 
life, flat, smooth, and without transverse markings. It is of a 
fusiform shape, and various length, and consists of a thin external 
membrane, blended with a soft, homogeneous or finely granular 
contained substance. These fibres were originally round nucleated 
cells, which have become elongated into a fusiform shape, and sub- 
sequently grown into the dimensions of fibres. When of small size 
they have a single nucleus; but in the 
longer fibre a succession of nuclei may be 
observed from point to point, and the 
nucleus is sometimes so much elongated 
as to deserve the title of columnar. The 
fusiform cells are united into little bundles 
or fasciculi by an adhesive interstitial sub- 
stance, and the fasciculi, which are some- 
times round and sometimes flat, are 
bound together into larger bundles by 
areolar tissue and fine elastic fibres; the 
interspaces of the bundles being occupied 
by vessels and nerves, the former in great 
abundance. 

Organic or smooth muscle is distributed 
abundantly in the animal frame, and is 
met with in all situations where a distinct 
contractile power, independent of mere 
elasticity, is required ; for example, in the 
alimentary canal, from the middle of the 
cesophagus to the internal sphincter ani; 
in the posterior segment of the trachea, 
and in the bronchial tubes to their finest 


Fig. 140.* 


an inch in diameter. pb. Plan of a portion of an ultimate fibre, showing the 
manner in which the transverse strie are produced by the collocation of the 
fibrils. 

Nos. 1, 1. The pair of highly refractive cells; they form the dark parts of 
the single fibrils, bit the bright parts of the fibre p. In the stretched fibril 
C, each cell has the appearance of being double. 2, 2. The pair of less re- 
fractive cells, light in the single fibrils, but forming the shaded stria in D. 
The transverse septum between these cells is very conspicuous ; and in c two 
other septa are seen to exist, making the number of transparent cells four. 
In D, the tier of cells immediately above te dark tier is partially illumined 
from the obliquity of the light. By an errc- on the part of the engraver the 
boundary lines of the fibril are omitted in a B and c. 

* Non-striated muscular fibre ; at 6, in its natural state; at a, showing the 
nuclei after the action of acetic acid. 
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ramifications ; in the excretory ducts of various glands, as Wharton’s 
duct, the ductus communis choledochus, the calices and pelvis of the 
kidneys; the ureters, bladder, and urethra; on the testes around 
the vasa deferentia and vesicule seminales, the prostate, Cowper’s 
glands, and in the substance of the corpora cavernosa; in the 
Fallopian tubes, uterus and vagina; in the middle coat of arteries, 
veins, and lymphatic vessels; in the iris; and in the corium of the 
skin, particularly in the areola and nipples of the mammary glands, 
in the dartos of the scrotum, and around the hair follicles, and 
many of the sudoriferous and sebaceous ducts. 

The development of muscular fibre is effected by means of the 
formation of nucleated cells out of an original blastema, and 
the conversion of those cells into the tubuli of ultimate fibres, 
while their contents, by a subsequent developmental action, are 
transformed into ultimate fibrils. In the muscular fibre of organic 
life the process seems to stop short of the formation of fibrille; 
the cell-contents retaining their original homogeneous or granular 
character. 

Muscles are divided into two great classes, voluntary and in- 
voluntary, to which may be added, as an intermediate and connect- 
ing link, the muscle of the vascular system, the heart. 

The voluntary, or system of animal life, is developed from the 
intermediate or vascular layer of the germinal membrane, and com- 
prehends the whole of the muscles of the limbs and trunk. The 
involuntary, or organic system, is also developed from the inter- 
mediate layer, and constitutes the thin muscular structure of the 
intestinal canal, urinary passages, and internal organs of genera- 
tion. Near the commencement of the alimentary canal at the 
middle of the esophagus, and near its termination at the anus, the 
muscular coat is formed by a blending of the fibres of both classes. 
The heart is also developed from the middle, or vascular layer of 
the germinal membrane; and although involuntary in its action is 
composed of ultimate fibres, having the transverse strie of the 
muscle of animal life. Striated muscle is also found around the 
vense cavew near the heart, in the upper half of the cesophagus, and 
in the round ligaments of the uterus. 

THE MUSCLES may be arranged in conformity with the general 
division of the body into—1l. Those of the head and neck. 2. Those 
of the trunk. 3. Those of the upper extremity. 4, Those of the 
lower extremity. 


MUSCLES OF THE HEAD AND NECK. 

The muscles of the head and neck admit of subdivision into those 
of the head and face and those of the neck. 

Muscles of the Head and Face.—These muscles eee be divided 
into groups corresponding with the natural regions of the head and 
face; the groups are eight in number, namely, 

1. Cranial group. 3. Ocular group. 
2. Orbital group. 4, Nasal group. 
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5. Superior labial group. 7. Maxillary group. 

6. Inferior labial group. 8. Auricular group. 
The muscles of each of these groups may be thus arranged-— 

1. Cranial group. 5. Superior labial group. 
Occipito-frontalis. (Orbicularis oris), 

2. Orbital group. Levator labii superioris alaeque 
Orbicularis palpebrarum, re ee math 
Corrugator supercilii, Levator labii superioris proprius, 


Meetor tarsi. Levator anguli oris, 
Zygomaticus major, 


3. Ocular group. Zygomaticus minor. 


aan ie 6. Inferior labial group. 

Rectus inferior, (Orbicularis oris),* 

Rectus internus, Depressor labii inferioris, 

Rectus externus, Depressor anguli oris, 

Obliquus superior, Risorius Santorini, 

Obliquus inferior. Levator labii inferioris. 
4, Nasal group. 7. Mawillary growp. 

Pyramidalis nasi, Masseter, 

Compressor naris, ’ Temporalis, 

Dilatator naris, Buccinator, 

Depressor alz nasi. Pterygoideus externus, 


Pterygoideus internus. 
8. Auricular group. 
Attollens aurem, 
Attrahens aurem, 
Retrahens aurem. 

1. Cranial Growp.—Occipito-frontalis. 

Dissection.—The occipito-frontalis is to be dissected by making 
a longitudinal incision along the vertex of the head, from the 
tubercle on the occipital bone to the root of the nose; and a second 
incision along the forehead and around the side of the head, to join 
the two extremities of the preceding. Dissect the integument and 
superficial fascia carefully outwards, beginning at the anterior angle 
of the flap, where the muscular fibres are thickest, and remove it 
altogether. This dissection requires care; for the muscle is very 
thin, and without attention would be raised with the integument. 
There is no deep fascia on the face or head, nor is it required; for 
here the muscles are closely applied against the bones, upon which 
they depend for support, whilst in the extremities the support is 
derived from the dense layer of fascia by which they are invested, 
and which forms for each muscle a distinct sheath. 


* The orbicularis oris, from encircling the mouth, belongs necessarily to 
both the superior and inferior labial region; it is therefore enclosed within 
parantheses. 

N 2 
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The Occrrito-rronTALIs (epicranius) is a broad musculo-aponeu- 
rotic layer, which covers the whole side of the vertex of the skull, 
from the occiput to the eyebrow. It arises by tendinous fibres from 
the outer two-thirds of the superior curved line of the occipital, and 
from the mastoid portion of the temporal bone. Its insertion takes 
place by means of the blending of the fibres of its anterior portion 
with those of the orbicularis palpebrarum, corrugator supercilii, 
levator labii superioris aleque nasi, and pyramidalis nasi. The 
muscle is fleshy in front over the frontal bone (frontalis) and behind 
over the occipital (occipitalis), the two portions being connected by 
a broad aponeurosis. The two muscles, together with their apo- 

; . neurosis, cover the whole ver- 
Fig. 141. tex of the skull, hence their 
designation galea capitis ; they 
are loosely adherent to the 
ericranium, but closely to the 
integument, particularly on 
the forehead. At the sides of 
the head the aponeurosis (galea 
aponeurotica) is attached to the 
root of the mastoid process and 
processus auditorius, and, be- 
coming thin over the temporal 
fascia, is connected -with the 
zygoma, malar bone, and ex- 
ternal boundary of the orbit. 

Relations.—This muscle is 
in relation by its external sur- 
face with the frontal and supra- 
orbital vessels, supraorbital 
and facial nerve, temporal 
vessels and auriculo-temporal 
nerve, occipital vessels and 
; nerves, and integument, to 
which last it is closely adherent. Its wnder surface is attached 


* Muscles of the head and face. 1. Frontal portion of the occipito-fron- 
talis, 2. Its occipital portion. 3. Its aponeurosis. 4. Orbicularis palpebra- 
rum, which conceals the corrugator supercilii and tensor tarsi. 5. Pyramidalis 
nasi. 6, Compressor naris. 7. Orbicularis oris. 8. Levator labii superioris 
aleque nasi; the adjoining fasciculus between ciphers 8 and 9 is the labial 
portion of the muscle, 9. Levator labii superioris proprius ; the lower part of 
the levator anguli oris is seen between the muscles 10 and 11. 10. —— 
ticus minor. 11. Zygomaticus major. 12. Depressor labiiinferioris. 13. De- 
pressor anguli oris. 14, Levator labii inferioris. 15. Superficial portion of 
the masseter. 16. Part of its deep portion. 17, Attrahens aurem. 18, Buc- 
cinator, 19. Attollens aurem. 20. Temporal fascia covering the temporal 
muscle. 21. Retrahens aurem. 22. Anterior belly of the digastricus; the 
tendon is seen passing through its aponeurotic pulley. 23. Stylo-hyoid muscle 
pierced by the posterior belly of the digastricus. 24. Mylo-hyoideus. 25. Upper 
part of the sterno-mastoid. 26. Upper part of the trapezius, The muscle 
between 25 and 26 is the splenius. 
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to the pericranium by a loose cellular tissue, which permits con- 
siderable movement. 

Nerve Supply.—Posterior or occipital portion by the posterior 
hea frontal portion by the temporal—both branches of the 

acial. 

Action.—To raise the eyebrows, thereby throwing the integument 
of the forehead into transverse wrinkles. Some persons have the 
power of moving the entire scalp on the pericranium by means of 
these muscles. 

2. Orbital Group.— 

Orbicularis palpebrarum, Corrugator supercilii, Tensor tarsi. 


Dissection.—The dissection of the face is to be effected by con- 
tinuing the longitudinal incision of the vertex of the previous dis- 
section onwards to the tip of the nose, and thence downwards to the 
margin of the upper lip; then carry an incision along the margin of 
the lip to the angle of the mouth, and transversely across the face 
to the angle of the lower-jaw. Lastly, divide the integument in 
front of the external ear upwards to the transverse incision which 
was made for exposing the occipito-frontalis. Dissect the integu- 
ment and superficial fascia carefully from the whole of the region 


‘included by these incisions, and the present and two following 


groups of muscles will be brought into view. 

The OxBICULARIS PALPEBRARUM is a sphincter muscle, surround- 
ing the orbit and eyelids, and consists of two portions, external and 
internal. The external or orbital portion arises from a short 
tendon, tendo palpebrarum (tendo oculi), situated at the inner angle 
of the eye, from the nasal process of the superior maxillary and 
angular process of the frontal bone; it encircles the orbit, and is 
inserted into the inner border of the orbit and lower border of the 
tendo palpebrarum, some of its fibres being continuous with the 
be ie segment. The internal portion (palpebralis) forms a curved 
plane of fibres on the eyelids, thinner and paler than the orbital 
ortion ; externally these fibres are attached to the external palpebral 
gament and border of the orbit, some being continuous with the 
orbital portion ; internally they are attached to the borders of the 
lacus lachrymalis and tendo palpebrarum. ‘The borders of the 
palpebralis nearest the edges of the lids are thicker than the rest, 
and termed ciliaris. The ciliaris is redder than the rest of the 
palpebralis, and continuous with the tensor tarsi; it is probably 
the active cause in the production of entropium. 

The tendo palpebrarum (tendo oculi), about two lines in length 
and one in breadth, is attached by one end to the nasal process of 
the superior maxillary bone, close to the edge of the orbit; the other 
end biturcates to be inserted into the inner extremities of the tarsal 
cartilages; from its inner side is given off a process which spreads 
over the lachrymal sac, and is attached to the crest of the lachrymal 
bone; this is the refiected aponeurosis of the tendo palpebrarum, 
and serves to protect the lachrymal sac. 
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Relations.—By its superficial surface it is closely adherent to the 
integument, from which it is separated on the eyelids by a loose 
cellular tissue. By its deep surface it lies in contact, above, with 
the upper border of the orbit, corrugator supercilii muscle, frontal 
and supraorbital vessels, and supraorbital nerve; below, with the 
lachrymal sac, levator labii superioris aleeque nasi, levator labii 
superioris proprius, zygomaticus major and minor muscles, and 
malar bone; externally, with the temporal fascia. On the eyelids 
it is in relation with the broad tarsal ligament and tarsal cartilages, 
and by its upper border is connected with the occipito-frontalis. 

Nerve Supply—Temporal and malar branches of the facial. 

The CorruGATOR sUPERCILI is a small, narrow, and pointed 
muscle, situated immediately above the orbit and beneath the tipper 
segment of the orbicularis palpebrarum. It arises from the inner 
extremity cf the superciliary ridge, and is inserted into the under 
surface of the orbicularis palpebrarum. Its connexion with the 
orbicularis commences near the supraorbital foramen and is con- 
tinued outwards to the external angular process. 

Relations.—By its superficial surface, with the pyramidalis nasi, 
occipito-frontalis and orbicularis palpebrarum; by its deep surface, 
with the supraorbital vessels and nerve. 

The Tensor TaRsI (Horner’s muscle) is a thin plane of muscular 
fibres, about three lines in breadth and six in length, It is best 
dissected (after the dissection of the orbit has been completed) by 
separating the eyelids from the eye, and turning them over the nose 
without disturbing the tendo palpebrarum oculi; then dissect away 
the small fold of mucous membrane called plica semilunaris, and 
some loose cellular tissue under which the muscle is concealed. It 
arises from the orbital surface of the lachrymal bone, and passing 
across the lachrymal sac, divides into two slips, which are con- 
tinuous with the margin of the ciliaris along the edges of the lids; 
some few of its fibres being attached to the lachrymal canals as far 
as the puncta. According to some anatomists the tensor tarsi is a 
process of the orbicularis consisting of two small fasciculi which 
enclose the lachrymal canals, and then spread out on the apo- 
neurosis of the lachrymal sac to be inserted into the crest and orbital 
surface of the lachrymal bone. 

Nerve Supply.—Infraorbital branch of facial. 

Actions.—The palpebral portion of the orbicularis acts imvolun- 
tarily in closing the lids, and from the greater curve of the upper 
lid, upon that principally. The entire muscle constitutes a sphincter, 
drawing at the same time, by means of its osseous attachment, the 
integument and lids inwards towards the nose. ‘The corrugatores 
superciliorum draw the eyebrows downwards and inwards, and 
pad the vertical wrinkles of the forehead. The tensor tarsi, or 

achrymal muscle, is an auxiliary to the orbicularis, and draws the 

extremities of the lachrymal canals inwards, so as to place the 
puncta in the best position for receiving the tears. It serves also 
to keep the lids in relation with the surface of the eye. 
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3. Ocular Group.— Rectus internus, 
Levator palpebre, Rectus externus, 
Rectus superior, Obliquus superior, 
Rectus inferior, Obliquus inferior. 


Dissection.—To open the orbit (the calvarium and brain having 
been removed) the frontal bone must be sawn through at the inner 
extremity of the orbital ridge, the saw being directed to the supra- 
orbital notch; and, externally, at its outer extremity. The roof of 
the orbit may then be comminuted with the hammer; a process 
easily accomplished, on account of the thinness of the orbital plate 
of the frontal bone and lesser wing of the sphenoid. ‘The super- 
ciliary portion of the orbit may next be driven forwards by a smart 
blow, and the external angular process and external wall of the 
orbit outwards in the same manner; the broken fragments of the 
roof of the orbit should then be removed. By this means the peri- 
osteum will be exposed unbroken and undisturbed. Remove the 
periosteum from the whole of the upper surface of the exposed orbit, 
and examine the parts beneath, 

The LEVATOR PALPEBR& is a long, thin, and triangular muscle, 
situated in the upper part of the orbit on the middle line; it arises 
from the upper margin of the optic foramen, and from the fibrous 
sheath of the optic nerve; and is inserted into the upper border of 
the superior tarsal cartilage. 

Kelations.—By its wpper surface with the fourth nerve, supra- 
orbital nerve and artery, periosteum of the orbit, and, in front, 
inner face of the broad tarsal ligament. By its wnder surface it 
rests on the superior rectus, globe of the eye, and conjunctiva; it 
receives its nerve and artery by this aspect. 

Nerve Supply.—Superior division of the third nerve. 

The Recrus superior (attollens) arises from the upper margin of 
the optic foramen, and from the fibrous sheath of the optic nerve ; 
and is inserted into the upper surface of the globe of the eye at a 
point somewhat more than three lines from the margin of the 
comnea. 

Relavwons.—By its upper surface with the levator palpebre 
muscle; by the wnder surface with the optic nerve, ophthalmic 
artery and nasal nerve, from which it is separated by the adipose 
tissue of the orbit, and, in front, with the globe of the eye, the 
tendon of the superior oblique muscle being interposed. 

Nerve Supply.—Superior division of the third nerve. 

The Recrus mNreRtor (depressor) arises from the inferior margin 
of the optic foramen by a tendon (ligament of Zinn) which is com- 
mon to it and the internal and external rectus, and from the fibrous 
sheath of the optic nerve; it is inserted into the inferior surface of 
the globe of the eye, a little more than two lines from the margin 
of the cornea. 

Relations.—By its wpper surface with the optic nerve, inferior 
oblique branch of the third nerve, adipose tissue of the orbit, and 
under surface of the globe of the eye. By its under surface with 
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the periosteum of the floor of the orbit, and inferior oblique 
muscle. 

Nerve Supply.—Inferior division of the third nerve. 

The ReEctrus INTERNUS (adductor); the thickest and shortest of 
the straight muscles, arises from the common tendon, and from the 
fibrous sheath of the optic nerve; and is inserted into the inner 
surface of the globe of the eye at two lines from the margin of the 
cornea. 

Relations.—By its internal surface with the optic nerve, adipose 
tissue of the orbit and eyeball. By its outer swrface with the 

periosteum of the orbit; by its 
Fig. 142.* upper border with the anterior 
and posterior ethmoidal ves- 
sels, nasal and infra-trochlear 
— nerve. 
= Nerve Supply.—tInferior di- 
vision of the third nerve. 

The Recrus EXTERNUS (ab- 
ductor) the longest of the 
straight muscles, arises by two 
heads, one with the origin of 
the superior rectus, from the 
margin of the optic foramen, 
‘ ; the other partly from the com- 
mon tendon, and partly from the lower margin of the sphenoidal 
fissure; the nasal, third, and sixth nerve passing between them. It 
is inserted into the outer surface of the globe of the eye, a little 
more than two lines from the margin of the cornea. 

Relations.—By its internal surface with the third, nasal, sixth, 
and optic nerve, ciliary ganglion and nerves, ophthalmic artery and 
vein, adipose tissue of the orbit, inferior oblique muscle, and eye- 
ball. By its external swrface with the periosteum of the orbit and 
lachrymal gland; by the upper border with the lachrymal vessels 
and nerve. 

Nerve Supply.—The sixth nerve. 

The recti muscles present several characters in common; thus, 
they are thin, have each the form of an isosceles triangle, bear the 
same relation to the globe of the eye, and are inserted in a similar 
manner into the sclerotic, at about two lines from the circum- 
ference of the cornea. The points of difference relate to thickness 
and length; the internal rectus is the thickest and shortest, the 
external the longest, and the superior the most thin. The insertion 
of the four recti into the globe of the eye forms a tendinous expan- 
sion, which is continued as far as the margin of the cornea, and is 
termed tunica albuginea. 


* Muscles of the eyeball; the view is taken from the outer side of the 
right orbit. 1. Levator palpebra. 2. Superior oblique. 38. Superior rectus. 
4, Cut outer end of the external rectus. 5. The two heads of origin of the 
external rectus. 6. Optic nerve. 7. Internal rectus. 8. Inferior rectus. 
9. Inferior oblique. 
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The Opiiquus sUPERIoR (trochlearis) is a fusiform muscle arising 
from the margin of the optic foramen, and from the fibrous sheath 
of the optic nerve; it passes forward to the pulley at the internal 
angular process of the frontal bone; its tendon is then reflected 
outwards beneath the superior rectus to the outer part of the globe 
of the eye, where it is inserted into the sclerotic coat, at about 
midway between the margin of the cornea and the optic nerve. 
The trochlea or pulley of the superior oblique muscle is a fibro- 
cartilaginous ring attached to the depression beneath the internal 
angular process of the frontal bone. The ring is flat, about a line 
in width, and provided with a synovial membrane, which is con- 
tinued, together with a fibrous sheath, for a short distance, upon 
the tendon. Sometimes the ring is supported, or in part formed, by 
a process of bone. 

Relations—By its superior surface with the fourth nerve, supra- 
trochlear nerve, and periosteum of the orbit. By the inferior 
surface with the adipose tissue of the orbit, upper border of the 
internal rectus, and the vessels and nerves crossing that border. 

Nerve Supply.—tThe fourth nerve. 

The OBLIQUUS INFERIOR, a thin and narrow muscle, arises from 
the inner margin of the superior maxillary bone, immediately 
external to the lachrymal groove, and passes beneath the inferior 
rectus, to be inserted into the outer and posterior part of the eye- 


ball, at about two lines from the entrance of the optic nerve. 


Relations —By its superior surface with the inferior rectus 
muscle and eyeball; by the inferior surface with the periosteum 
of the floor of the orbit, and external rectus. 

_ Nerve Supply.—tinferior division of the third nerve. 

The muscles of the orbit are separated from the globe of the eye- 
ball and structures immediately surrounding the optic nerve, by a 
fascia, which is continuous with the broad tarsal ligament and 
tarsal cartilages. This fascia is termed tunica vaginalis oculi, or 
capsule of Tenon. It is pierced anteriorly, for the passage of the 
six orbital muscles, by six openings, through which the tendons of 
the muscles play as through pulleys. The use assigned to it is to 
protect the eyeball from the pressure of its muscles during their 
action ; by its means, also, the recti muscles are enabled to give a 
rotatory movement to the eyeball; and in brutes antagonize the 
retractor muscle. - 

Actions.—The levator palpebree raises the upper eyelid. The 
four recti, acting singly, pull the eyeball in the four directions: 
upwards, downwards, inwards, and outwards. Acting by pairs, 
they carry the eyeball in the diagonal of these directions, viz., 
upwards and inwards, upwards and outwards, downwards and in- 
wards, downwards and outwards. Acting all together, they directly 
retract the globe within the orbit. The superior oblique muscle, 
acting alone, rolls the globe inwards and forwards, and carries the 
pupil outwards and downwards to the lower and outer angle of the 
orbit. The inferior oblique acting alone, rolls the globe outwards 
and backwards, and carries the pupil outwards and upwards to the 
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upper and outer angle of the eye. Both muscles acting together 
draw the eyeball forward, and give the pupil that slight degree of 
eversion which enables it to admit the largest field of vision. 
4, Nasal Group.— 
Pyramidalis nasi, Dilatator naris, 
Compressor naris, Depressor alge nasi. 


The PyRaMIDALIS NAsI is a small pyramidal slip of muscular 
fibres sent downwards on the bridge of the nose by the occipito- 
frontalis, It is inserted into the ten- 
Fig. 148.* dinous expansion of the compressor 
naris. 

| Relations.—-By its upper surface with 
the integument; by its wader surface 
with the periosteum of the frontal and 
nasal bone. Its outer border corre- 
sponds with the edge of the orbicularis 
palpebrarum ; its inner border with its 
fellow, from which it is separated by a 

narrow cellular space. 

Nerve Supply.—Infraorbital branch 
of facial. 

The Compressor NARIS (transversus 
nasi) is a thin and triangular muscle; 
it arises by its apex from the canine 
fossa of the superior maxillary bone, 
and spreads out upon the side of the 
nose into a thin tendinous expansion, 
which is continuous across the ridge 
with the muscle of the opposite side. 
It is connected at its origin with a 
muscular fasciculus which is attached 
to the nasal process of the superior 
maxillary bone immediately below the 
origin of the levator labii superioris 
aleeque nasi. This muscular slip was 
termed by Albinus, musculus anomalus, from its attachment to 
bone by both ends; and by Santorinus, musculus rhomboideus. 

Relations.—By its superficial surface with the levator labii 
superioris proprius, levator labii superioris alzeque nasi, and integu- 
ment; by its deep surface with the superior maxillary and nasal 
bone, and with the alar and lateral cartilage of the nose. 


* Muscles of the nose; after Arnold. 1. Pyramidalis nasi. 2. Upper part 
of the levator labii superioris aleeque nasi turned aside. 3. Compressor naris, 
4. Musculus anomalus. 5. Levator proprius ale nasianterior. 6. Levator 
proprius ale nasi posterior. 7%. Part of the depressor ale nasi. 8. Upper seg- 
ment of the orbicularis oris. 9. Naso-labialis. 10. Fasciculi accessorii of the 
orbicularis. 11. A small muscle termed by Arnold, compressor narium minor ; 
: Pare between the end of the nose and the alar cartilage. Its existence is 

oubtful. 
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Nerve Supply.—Infraorbital branch of facial. 

The Ditataror NaRis is a thin and indistinct muscular apparatus 
expanded on the ala of the nostril, and consisting of an anterior 
and posterior slip. The anterior slip (levator proprius ale nasi 
anterior) wrises from the upper border and surface of the alar carti- 
lage, and is inserted into the integument of the border of the nos- 
tril. The posterior slip (levator proprius alz nasi posterior) arises 
from the nasal process of the superior maxillary bone, and sesamoid 
cartilages, and is wwserted into the integument of the border of the 
nostril, its posterior half. These muscles are difficult of dissection, 
from the close adhesion of the integument with the nasal cartilages. 

Nerve Supply.—Infraorbital branch of facial. 

The DepressoR AL& Nast (myrtiformis) is brought into view by 
drawing upwards the upper lip and raising the mucous membrane. 
lt arises from the superior maxillary bone in front of the roots of 
the second incisor and canine tooth (myrtiform fossa), and passes 
upwards and inwards to be inserted into the posterior part of the 
columna and ala nasi. It is closely connected with the deep sur- 
face of the orbicularis. 

Relations.—By its superficial surface with the mucous mem- 
brane of the mouth, orbicularis oris and levator labii superioris 
aleeque nasi; by its deep surface with the superior maxillary bone. 

Nerve Supply.—Infraorbital branch of facial. 

Actions.—The pyramidalis nasi, as a point of attachment of the 
occipito-frontalis, assists that muscle in its action: it also draws 
down the inner angle of the eyebrow, and by its insertion fixes the 
aponeurosis of the compressores narium, and tends to elevate the 
nose. ‘I'he compressores narium appear to act in expanding rather 
than compressing the nares; hence probably the collapsed state of 
the nares from paralysis of these muscles in the last moments of 
life, or in compression of the brain. The dilatator naris is a dilator 
of the nostril, and the depressor ale nasi draws downwards both 
the ala and columna of the nose, the depression of the latter being 
assisted by the naso-labialis. 


5. Superior Labial Group.— 


Orbicularis oris, Levator anguli oris, 
Levator labii superioris aleeque nasi, Zygomaticus major, 
Levator labii superioris proprius, Zygomaticus minor. 


The ORBICULARIS ORIS is a sphincter muscle, completely sur- 
rounding the mouth, and possessing consequently neither origin nor 
insertion. It is composed of two thick semicircular planes of fibres, 
which embrace the rima of the mouth, and interlace at their extre- 
mities, where they are continuous with the fibres of the buccinator 
and the other muscles connected with the angle of the mouth. The 
upper segment is attached by means of a small muscular fasciculus 
(naso-labialis) to the columna of the nose: and other fasciculi con- 
nected with both segments, and attached to the maxillary bones, are 
termed ‘‘accessorii.” Several anatomists consider the orbicularis 
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as composed of two portions, internal or marginal, in immediate 
contact with the lips, and thick; and ewternal, broad. and thin; 
the separation between the two being indicated by the coronary 
arteries. 

Relations.—By its superficial surface with the integument of the 
lips, with which it is closely connected. By its deep surface with 
the mucous membrane of the mouth, the labial glands and coronary 
arteries being interposed. By its circwmference with the numerous 
muscles which move the lips, and by the inner border with the 
mucous membrane of the rima of the mouth. 

Nerve Supply.—Infraorbital and buccal branches of the facial. 

The LrvaToR LABIT SUPERIORIS ALZQUE NaSI (pyramidalis) is 
a thin triangular muscle; it arises from the upper part of the nasal 
process of the superior maxillary bone; and, becoming broader as 
it descends, is inserted by two portions, one into the ala of the 
nose, the other into the orbicularis oris and upper lip. 

Relations.—By its superficial surface with the orbicularis palpe- 
brarum, facial artery, and integument. By its deep surface with 
the superior maxillary bone, musculus anomalus, compressor naris, 
dilatator naris, and alar cartilage. 

Nerve Supply.—Infraorbital branch of facial. 

The LrvaToR LABIT SUPERIORIS PROPRIUS (incisorius) is a thin 
quadrilateral muscle; it arises from the lower border of the orbit, 
immediately above the infraorbital foramen, and passing obliquely 
downwards and inwards, is inserted into the integument of the upper 
lip, its deep fibres being blended with those of the orbicularis. 

Relations.—By its superficial surface with the lower segment of 
the orbicularis palpebrarum, facial artery, and integument. By its 
deep surface with the compressor naris, levator anguli oris, orbicu- 
laris oris, and infraorbital artery and nerve. 

Nerve Supply.—tInfraorbital branch of facial. 

The LrevaToR ANGULI ORIs (caninus) arises from the canine fossa 
of the superior maxillary bone, and passes obliquely outwards to be 
inserted into the angle of the mouth ; its fibres being continued into 
the inferior segment of the orbicularis, and depressor anguli oris. 

Relations.—By its superficial surface with the levator labii supe-— 
rioris proprius, branches of the infraorbital artery and nerve, and 
inferiorly with the integument. By its deep surface with the supe- 
rior maxillary bone and buccinator muscle. 

Nerve Supply.—Infraorbital branch of facial. 

The ZyGomatic muscles are two slender fasciculi of fibres which 
arise from the malar bone, and are inserted into the upper lip. 
The zygomaticus major descends to the angle of the aria and 1s 
continuous with the inferior segment of the orbicularis, depressor 
anguli oris, and risorius Santorini. The zygomaticus minor, lying 
in tront of the major, becomes connected with the outer border of 
the levator labii superioris proprius, and is attached to the integu- 
ment of the upper lip. This muscle is often wanting. 

fielations.—The zygomaticus major is in relation by its swper- 
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jicial surface with the lower segment of the orbicularis palpebrarum 
above, and with the fut of the cheek and integument for the rest of 
its extent. By its deep surface with the malar bone, masseter, 
buccinator, and facial vessels. The zygomaticus minor being in 
front of the major, has no relation with the masseter; inferiorly it 
rests on the levator anguli oris. 

Nerve Supply.—tInfraorbital branch of facial. 

Actions.—The orbicularis oris produces the direct closure of the 
lips by means of its continuity, at the angles of the mouth, with the 
fibres of the buccinator. When acting singly in the forcible closure 
of the mouth, the integument is thrown into wrinkles, in conse- 
quence of its firm connexion with the surface of the muscle; its 
naso-labial fasciculus draws downwards the columna nasi. The 
levator labii superioris aleeque nasi lifts the upper lip with the ala 
of the nose, and expands the opening of the nares. The levator 
labii superioris proprius is the proper elevator of the upper lip: 
acting singly, it draws the lip a little to one side. The levator 
anguli oris lifts the angle of the mouth and draws it inwards, while 
the zygomatici pull it upwards and outwards, as in laughing, and 
produce the dimple in the cheek. In the movement of laughter the 
zygomatici are assisted by the risorius Santorini. 


6. Inferior Labial Group.— 


Depressor labii inferioris, Risorius Santorini, 
Depressor anguli oris, Levator labii inferioris. 


Dissection.—To dissect the inferior labial region, continue the 
vertical section from the middle of the lower lip to the point of the 
chin. Then carry an incision along the margin of the lower jaw to 
its angle. Dissect off the integument and superficial fascia from 
this surface, and the muscles of the inferior labial region will be 
exposed. 

The DEPRESSOR LABII INFERIORIS (quadratus menti) arises from 
the oblique line by the side of the symphysis of the lower jaw, and 
passing upwards and inwards, is imserted into the orbicularis 
muscle and integument of the lower lip. Its inner fibres interlace 
with those of the opposite muscle, the outer fibres reach nearly to 

the angle of the mouth. 

_ Relations.—By its superficial swrface with the platysma myoides, 

part of the depressor anguli oris, and the integument of the chin 

with which it is closely connected. By the deep surface with the 

- levator labii inferioris, labial glands, mucous membrane of the lower 
lip, and mental nerve and oath 

Nerve Supply.—Supra-maxillary of facial. 

The DEPRESSOR ANGULI oRIs (triangularis) is a triangular plane 
of muscle arising by a broad base from the external oblique ridge of 
the lower jaw, and mserted by its apex into the angle of the mouth, 
where it is continuous with the levator anguli oris, zygomaticus 
major, and ae segment of the orbicularis. Near its insertion it 
is joined by the following muscle. 
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Relations —By its superficial surface with the integument; by 
its deep surface with the depressor labii inferioris, buccinator and 
branches of the mental nerve and artery. 

Nerve Supply.—Supra-maxillary of facial. 

The Risorrus Santorini is a thin and triangular muscle, con- 
sisting of a few scattered fasciculi of fibres which arise from the 
fascia covering the masseter muscle, and converge to the angle of 
the mouth, where they become connected with the outer border of 
the depressor anguli oris, and continuous with the zygomaticus 
major. This muscle is generally regarded as a part of the platysma 
myoides. 

Sy ocne Supply.—Supra-maxillary of facial, 

The LEvaToR LABII INFERIORIS (levator menti) is a short but 
strong muscle aiising from the incisive fossa of the lower jaw, and 
inserted into the integument of the chin. It is in relation with the 
mucous membrane of the mouth, with its fellow, and with the de- 
pressor labii inferioris. 

Nerve Supply.—Supra-maxillary of facial. 

Actions.—The depressor labii inferioris draws the lower lip 
directly downwards, and at the same time a little outwards. The 
depressor anguli oris, from the radiated direction of its fibres, will 
pull the angle of the mouth either downwards and forwards, or 
downwards and backwards, and be expressive of grief; or acting 
with the levator anguli oris, zygomaticus major, and risorius San- 
torini, will draw the angle of the mouth upwards and backwards or 
directly backwards. The levator labii inferioris raises and pro- 
trudes the integument of the chin. 


7. Mawillary Group.— 
Masseter, Buccinator, 


Temporal, Pterygoideus externus, 
Pterygoideus internus. 


Dissection.—The masseter has been already exposed by the pre- 


ceding dissection. 

The Masseter (yacodopa, to chew) is a short, thick, and some- 
what quadrilateral muscle, composed of two planes of fibres, super- 
ficial and deep. The superficial layer arises by a strong aponeurosis 
from the malar process of the superior maxillary bone, lower border 
of the malar bone and zygoma; and passes downwards and back- 
wards to be inserted into the ramus and angle of the inferior maxilla. 
The deep layer arises also from the zygomatic arch, but extends 
farther back upon the zygoma, and passes downwards and forwards, 
to be inserted mto the upper half of the ramus. This muscle is 
tendinous and muscular in structure; and covered in by a fascia 
. (fascia parotideo-masseterica) which is connected with the zygomatic 
arch above, and encloses the parotid gland behind. : 


Relations.—By its eaternal surface with the zygomaticus major, 


risorius Santorini and platysma myoides, parotid gland and Stenon’s 
duct, transverse facial artery, pes anserinus, and integument. By 
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its internal surface with the temporal muscle, buccinator, from 
which it is separated by a mass of fat, and ramus of the lower jaw. 
By its posterior border with the parotid gland; by the anterior 
border with the facial artery and vein. 

Nerve Supply.—Masseteric branch of the inferior maxillary of the 
fifth cerebral nerve. 

Dissection—Make an incision along the upper border of the 
zygoma, for the purpose of separating the temporal fascia from its 
attachment. Then saw through the zygomatic process of the malar 
bone, and through the root of the zygoma near the meatus audito- 
rius. Draw down the zygoma, and with it the origin of the mas- 
seter, and dissect the latter muscle away from the ramus and angle 
of the inferior maxilla. Now remove the temporal fascia from the 
rest of its attachment, and the whole of the temporal muscle will 
be brought into view. 

The Temporat is a broad and radiating muscle, occupying a con- 
siderable extent of the side of the head, and filling the temporal 
fossa. It is covered in by a dense fascia (temporal fascia), which is 
attached along the temporal ridge on the side of the skull, extend- 
ing from the external angular process of the frontal bone to the 
mastoid portion of the temporal; and inferiorly to the upper border 
of the zygoma. The muscle arises by tendinous fibres from the 
whole length of the temporal ridge, and by muscular fibres from 
the temporal fascia and entire surface of the temporal fossa. Its 
fibres converge to a strong and narrow tendon, which is inserted 
into the apex and internal surface of the coronoid process of the 
lower jaw. 

Relations.—By its eawternal surface with the temporal fascia 
(which separates it from the attollens and attrahens aurem muscle, 
and temporal vessels and nerves) and with the zygoma and mas- 
seter. By its internal surface with the bones forming the temporal 
fossa, the external pterygoid muscle, part of the buccmator, and the 
internal maxillary artery with its deep temporal branches. 

Nerve Supply.—Temporal branches of the inferior maxillary of 
the fifth arstrel nerve. 

By sawing through the coronoid process near its base, and pull- 
ing it upwards, together with the temporal muscle, which may be 
dissected from the fossa, we obtain a view of the entire extent of 
the buccinator and external pterygoid muscle. 

The Buccinator (buccina, a trumpet; alveolo-labialis), the 
trumpeter’s muscle, avises from the alveolar process of the superior 
maxillary bone, the external oblique line of the inferior maxillary 
as far forward as the second bicuspid tooth, and the pterygo-maxil- 
lary ligament. This ligament is the raphé of union between the 
buccinator and superior constrictor muscle, and is attached by one 
extremity to the hamular process of the internal pterygoid plate, 
and by the other to the extremity of the molar ridge. The fibres 
of the muscle converge towards the angle of the mouth, where some 
are continuous with the levator and depressor anguli oris, and the 
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rest cross each other, the superior being continuous with the inferior 
segment of the orbicularis oris, the inferior with the superior seg- 
ment. The muscle is invested externally by a thin fascia (buccal) 
which extends backwards to the pharynx. 

Relations.—By its external surface, posteriorly, with a large and 
rounded mass of fat, which separates the muscle from the ramus of 
the lower jaw, temporalis, and masseter: anteriorly with the risorius 
Santorini, zygomatici, levator anguli oris, and depressor anguli oris. 
It is also in relation with a part of Stenon’s duct, (which pierces it 
opposite the second molar tooth of the upper jaw,) with the trans- 
verse facial artery, branches of the facial and buccal nerve, and 
facial artery and vein. By its internal surface with the buccal 
glands and mucous membrane of the mouth. 

Nerve Supply.—tnfraorbital branch of facial. 

The PrERYGOIDEUS EXTERNUS is a short and thick muscle, broader 
at its origin than at its insertion. It arises by two heads, one from 
the under surface of the great ala of the sphenoid and pterygoid 
ridge; the other from the outer surface of the external pterygoid 
plate, tuberosity of the palate bone and tuberosity of the superior 
maxillary. The fibres pass backwards to be inserted into the neck 
of the lower jaw and into the interarticular fibrocartilage. The in- 
ternal maxillary artery passes between the two heads of this muscle. 

Relations.—By its external surface with the ramus of the lower 
jaw, temporal muscle, and internal maxillary artery; by its internal 
surface with the internal pterygoid muscle, internal lateral ligament 
of the jaw, arteria meningea media, 
and inferior maxillary nerve; by 
its wpper border with the muscular 
branches of the inferior maxillary 
nerve; the internal maxillary ar- 
tery passes between its two heads, 
aud its lower head is pierced by the 
buccal nerve. 

Nerve Supply.—Ptery goid branch 
of inferior maxillary of fifth cere- 
bral nerve. 


Fig. 144.* 


must now be removed, the ramus 
of the lower jaw sawn through its 
lower third, and the head of the bone dislocated from its socket 
and withdrawn, for the purpose of seeing the pterygoideus in- 
ternus. 

The PreryGOIDEUs INTERNUS is a thick quadrangular muscle. It 
arises from the SA Sie fossa and descends obliquely backwards, 
to be inserted into the ramus and angle of the lower jaw: it re- 


* The two pterygoid muscles. The zygomatic arch and the greater part of 
the ramus of the lower jaw have been removed in order to bring these muscles 
into view. 1. The sphenoid origin of the external pterygoid. 2. Its pterygoid 
origin. 8. The internal pterygoid. 


The external pterygoid muscle 
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sembles the masseter in appearance and direction, and was named 
by Winslow, internal masseter. 

Relations.—By its ewternal surface with the external pterygoid, 
inferior maxillary nerve and branches, internal maxillary artery 
and branches, internal lateral ligament, and ramus of the lower jaw. 
By its internal surface with the tensor palati, superior constrictor 
aa aac of the pharynx; by its posterior border with the parotid 
gland. 

Nerve Supply.—Pterygoid branch of inferior maxillary of fifth 
cerebral. 

Actions.—The maxillary muscles are the active agents in masti- 
cation, and form an apparatus admirably fitted for that office. The 
buccinator circumscribes the cavity of the mouth, and with the aid 
of the tongue keeps the food under the immediate pressure of the 
teeth. By means of its connexion with the superior constrictor, it 
shortens the cavity of the pharynx from before backwards, and be- 
comes an auxiliary in deglutition. The temporal, the masseter, 
and the internal pterygoid are the bruising muscles, drawing the 
lower jaw against the upper with great force. The two latter, from 
the obliquity of their direction, assist the external pterygoid in 
grinding the food, by carrying the lower jaw forward upon the 
upper; the jaw being brought back again by the deep portion of 
the masseter and posterior fibres of the temporal. The whole of 
these muscles, acting in succession, produce a rotatory movement 
of the teeth upon each other, which, with the direct action of the 
lower jaw against the upper, effects the mastication of the food. 


8. Auricular Group.*— 
Attollens aurem, Attrahens aurem, Retrahens aurem. 


Dissection.—The three small muscles of the ear may be exposed 
by removing a square of integument from around the auricula. 
This operation must be performed with care, otherwise the muscles, 
which are extremely thin, will be raised with the superficial fascia. 
They are best dissected by commencing with their tendons, and 
thence proceeding in the course of their radiating fibres. 

The ATTOLLENS AUREM (superior auricule), the largest of the 
three, is a thin triangular plane of muscular fibres, arising from 
the lateral portion of the galea aponeurotica and aponeurosis of the 
occipito-frontalis, at about the middle of the temporal ridge, and 
inserted into the convexity of the fossa triangularis of the pinna. 

It is in relation by its external surface with the integument, and 
by the internal with the galea aponeurotica and temporal fascia. 

It receives its nerve supply from the auriculo-temporal nerve, 
with some filaments from the facial nerve. 

The ATTRAHENS AUREM (anterior auricule), also triangular, 
arises from the lateral portion of the aponeurosis of the occipito- 
frontalis above the zygoma, and is inserted into the spine of the 
helix. 

* See Fig. 304. 
) 
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It is in relation by its external surface with the integument ; and 
by the internal with the galea aponeurotica, temporal fascia, and 
temporal artery and veins. : 

It receives its nerve supply from the auriculo-temporal nerve, 
with filaments from the facial. 

The RETRAHENS AUREM (posterior auriculse) arises by two (some- 
times three) muscular slips from the root of the mastoid process. 
They are inserted into the posterior surface of the concha. 

’ It is im relation by its external surface with the integument, and 
by its internal surface with the mastoid portion of the temporal bone. 

It is supplied by the posterior auricular branch of the facial nerve. 

Actions.—The actions of the auricular muscles are expressed in 
their names; they have but little power in man, but are important 
muscles in brutes. 


MUSCLES OF THE NECK. 


‘Phe muscles of the neck may be arranged into eight groups, cor- 
responding with the natural divisions of the region; they are, 
. Superficial group. 

. Depressors of the os hyoides and larynx. 
. Elevators of the os hyoides and larynx. 
. Lingual group. 

. Pharyngeal group. 

. Palatine group. 

. Preevertebral group. 

. Laryngeal group. 

The muscles in each group are as follow :— 

1. Superficial group. Stylo-glossus, 

Platysma myoides, Palato-glossus. 


Sterno-cleido-mastoideus. 
2. Depressors of the os 5. Muscles of the pharyne. 
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hyoides and laryne. 
Sterno-hyoideus, 
Sterno-thyroideus, 
Thyro-hyoideus, 
Omo-hyoideus. 

3. Elevators of the os 
hyoides and laryne. 
Digastricus, 
Stylo-hyoideus, 
Mylo-hyoideus, 
Genio-hyoideus, 
Genio-hyo-glossus. 

4. Muscles of the tongue. 
Genio-hyo-glossus, 
Hyo-glossus, 
Lingualis, 


Constrictor inferior, 
Constrictor medius, 
Constrictor superior, 
Stylo-pharyngeus, 
Palato-pharyngeus. 


6. Muscles of the soft palate. 


Levator palati, 
Tensor palati, 
Azygos uvule, 
Palato-glossus, 
Palato pharyngeus. 


1. Prevertebral group. 


Rectus anticus major, 
Rectus anticus minor, 
Scalenus anticus, 
Scalenus medius, 
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Scalenus posticus, Crico-arytznoideus posticus, 
Longus colli. Crico-arytenoideus lateralis, 
8. Muscles of the larynx. Thyro-arytenoideus, 
: ‘ Arytenoideus. 
Crico-thyroideus, 


Dissection.—The dissection of the neck should be commenced by 


“making an incision along the middle line of its fore part from the 


chin to the sternum, and bounding it superiorly and inferiorly by 
two transverse incisions; the superior being carried along the 
margin of the lower jaw, and across the mastoid process to the 
tubercle on the occipital bone, the inferior along the clavicle to the 
acromion process. The square flap of integument thus included 
should be turned back from the entire side of the neck, which brings 
into view the superficial fascia, and on the removal of a thin layer 
of superficial fascia the platysma myoides will be exposed. 

The PLATYSMA MYOIDES (mAatis pis eiSos, broad muscle-like 
lamella; latissimus colli; subcutaneus colli; thoraco-facialis) is a 
thin plane of muscular fibres, situated beneath the integument on 
the side of the neck; it arises from the fascia of the pectoralis 
major and deltoid muscle, and passes obliquely upwards and inwards 
to be inserted into the side of the chin, oblique line of the lower 
jaw, angle of the mouth, and cellular tissue of the face. The ante- 
rior fibres are continuous beneath the chin, with the muscle of the 
opposite side; the next interlace with the depressor anguli oris and 
depressor labii inferioris; the posterior fibres are disposed in a 
transverse direction across the lower part of the face, arising from 
the fascia of the parotid gland and masseter muscle, and inserted 
into the angle of the mouth (risorius Santorini). The entire muscle 
is analogous to the cutaneous muscle of brutes, the panniculus 
carnosus. 

Relations.—By its external surface with the integument, with 
which it is closely adherent below, but loosely above. By its 
internal surface, below the clavicle, with the pectoralis major and 
deltoid; in the neck with the trapezius, sterno-mastoid, external 
jugular vein and deep cervical fascia ; on the face, with the parotid 
gland, masseter, facial artery and vein, buccinator, depressor 
anguli oris, and depressor labii inferioris. 

Nerve Supply.—lIts upper part by the facial, its lower by the 
superficial cervical. 

On raising the platysma throughout its whole extent, the sterno- 
mastoid is brought into view. 

The SteRNO-CLEIDO-MASTOIDEUS is the large oblique muscle of the 
neck, and is situated between two layers of the deep cervical fascia. 
It arises, as implied by its name, from the sternum and clavicle 
(khewiov), and passes obliquely upwards and backwards, to be 
inserted into the mastoid process of the temporal, and superior 
curved line of the occipital bone. The sternal portion arises by a 
rounded tendon, increases in breadth as it ascends, and spreads out 
to a considerable extent at its ew The clavicular portion is 

) 
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broad and fleshy, separate from the sternal portion below, but 
blended with the posterior surface of the latter as it ascends. 

The two portions of this muscle are sometimes described as sepa- 
rate muscles under the names of sterno-mastoideus (nutator capitis 
internus, vel anticus) and cleido-mastoideus (nutator capitis ex- 
ternus, vel posticus). A sesamoid bone is sometimes found in the 
sternal tendon ; this is regarded as the sternal rudiment of a cervical 
rib; and these osseous formations have been described by Breschet 
under the name of ossa suprasternalia, vel episternalia. 


Fig. 145.* 


Relations.—By its superficial surface with the integument, 
platysma myoides, external jugular vein, superficial branches of the 
cervical plexus of nerves, and anterior layer of the deep cervical 
fascia. By its deep surface with the deep layer of the cervical 
fascia, sterno-clavicular articulation, sterno-hyoid, sterno-thyroid, 


* Muscles of the anterior aspect of the neck; on the right side of the figure 
the superficial muscles are seen, on the left the deep. 1. Posterior belly of 
digastricus. 2. Its anterior belly. Aponeurotic pulley, through which its 
tendon is seen passing, attached to the body of the os hyoides 3. 4. Stylo- 
hyoideus muscle, transfixed by the posterior belly of the digastricus. 5. Mylo- 
hyoideus. 6. Genio-hyoideus. 7. The tongue. 8. Hyo-glossus. 9. Stylo-glossus. 
10. Stylo-pharyngeus. 11. Sterno-mastoid. 12. Its sternal origin. 18. lts 
clavicular origin. 14, Sterno-hyoid. 15, Sterno-thyroid of the right side. 
16. Thyro-hyoid. 17. Hyoid portion of the omo-hyoid. 18, 18. Its scapular 
portion; on the left side, the tendon of the muscle is seen to be bound down 
by a portion of the deep cervical fascia. 19. Clavicular portion of the trape- 
zius. 20. Scalenus anticus, of the right side. 21. Scalenus posticus; the 
scalenus medius is seen between the two. 
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omo-hyoid, scaleni, levator anguli scapule, splenii, and posterior 
belly of the digastricus muscle; phrenic nerve, transversa colli and 
suprascapular artery; deep lymphatic glands, sheath of the 
common carotid and internal jugular vein, descendens noni nerve, 
external carotid artery with its pasterior branches, and commence- 
ment of the internal carotid artery; cervical plexus of nerves, 
neumogastric, spinal accessory, hey pote sympathetic, and 
acial nerve, and parotid. gland. It is pierced on this aspect by 
the spinal accessory nerve. 

Nerve Supply—sSpimal accessory nerve. 

Actions.—The platysma produces a muscular traction on the 
integument of the neck, which prevents it from falling so flaccid in 
old persons as it would if the extension of the skin were the mere 
result of elasticity. It draws also on the angle of the mouth, and 
is one of the depressors of the lower jaw. The transverse fibres 
draw the angle of the mouth outwards. The sterno-mastoid 
muscles (nutatores capitis) are the great anterior muscles of con- 
nexion between the thorax and the head. Both muscles acting 
together bow the head directly forwards. The clavicular portions, 
acting more forcibly than the sternal, give stability and steadiness 
tothe head in supporting weights. Hither muscle acting singly 
would draw the head towards the shoulder of the same side, and 
carry the face towards the opposite side. 

Regional Anatomy of the Neck.—The region of the neck is divided 
into two great triangles by the sterno-mastoid muscle. The 
posterior triangle is bounded by the posterior border of the muscle, 
bythe clavicle, and by the anterior edge of the trapezius. The 
anterior triangle is bounded by the anterior border of the sterno- 
mastoid, by the lower border of the inferior maxilla, and by the 
mesial line. 

The posterior triangle is subdivided into two, by the scapular 
belly of the omo-hyoid muscle. The posterior superior triangle is 
bounded by the posterior border of the sterno-mastoid, the anterior 
edge of the trapezius, and the posterior belly of the omo-hyoid. It 
contains the superficial descending branches of the cervical plexus, 
the spinal accessory nerve, the superficialis colli artery, and the 
cervical absorbents and glands. 

The posterior inferior or subclavian triangle is bounded by the 
clavicle, the posterior belly of the omo-hyoid, and the posterior 
border of the sterno-mastoid. A deeper subclavian space is 
bounded by the two former sides, and the third is the outer edge of 
the scalenus anticus. This triangle contains the third part of the 
subclavian artery, above and behind which are the trunks of the 
brachial plexus, below, and in front of it, almost overlapped by the 
clavicle the subclavian vein, in close proximity to which behind the 
clavicle is the transversalis humeri artery, both of which vessels, 
although not strictly in the triangle are apt to invade it as soon as 
the fascia is divided in the operation for ligature of the sub- 
clavian. 
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' The anterior triangle has been divided into three. The inferior 


carotid, the superior carotid and the submaxillary. The inferior 

carotid triangle is bounded by the mesial line, the anterior border 

of the sterno-mastoid, and the anterior belly of the omo-hyoid. 
The superior carotid triangle (the place of selection for ligature 


of the carotid arteries) is bounded by the anterior border of the © 


sterno-mastoid, the anterior belly of the omo-hyoid, and the 
posterior belly of the digastricus. 

The submawillary triangle is bounded by the two bellies of the 
digastricus and the base of the lower jaw. 


Second Group.—Depressors of the Os Hyoides and Laryna. 


Sterno-hyoideus, Thyro-hyoideus, 
Sterno-thyroideus, Omo-hyoideus. 


Dissection.—These muscles are brought into view by removing 
the deep fascia from off the front of the neck between the two 
. sterno-mastoid muscles. The omo-hyoid to be seen in its whole 
extent requires that the sterno-mastoid muscle be divided from its 
origin and turned aside. 

The SrERNO-HYOIDEUS is a narrow, riband-like muscle, arising 
from the posterior surface of the first bone of the sternum and from 
the posterior sterno-clavicular ligament (sometimes from the inner 
extremity of the clavicle, and sometimes from the cartilage of the 
first rib). It is inserted into the lower border of the os hyoides. 
The sterno-hyoidei are separated by a considerable interval at the 
root of the neck, approach each other as they ascend, and are again 
separated on the thyroid cartilage; they are frequently traversed 
below by a tendinous intersection. 

Relations. —By its external surface with the deep cervical fascia, 
platysma myoides and sterno-mastoid muscle; by its internal sur- 
Jace with the sterno-thyroid and thyro-hyoid muscle, and superior 
thyroid artery. 

Nerve Swpply.—Descendens noni, a branch of the hypoglossal. 

The SteRNo-rHyRo4Lvs, broader than the preceding beneath 
which it lies, arises from the posterior surface of the upper bone of 
the sternum, and from the cartilage of the first rib; it is inserted 
into the oblique line on the great ala of the thyroid cartilage. The 
inner borders lie in contact along the middle line, and the muscles 
are marked by a tendinous intersection at their lower part. Some 
of the fibres of this muscle are continued directly into the thyro- 
hyoideus without intervening attachment; others are continuous 
with the inferior constrictor. 

Relations.—By its external surface with the sterno-hyoid, omo- 
hyoid, and sterno-mastoid muscle; by its internal swrface, with the 
trachea, inferior-thyroid veins, thyroid gland, lower part of the 
larynx, sheath of the common carotid artery, and internal jugular 
vein, subclavian vein, vena innominata, and, on the right side, 
vale innominata. The middle thyroid vein lies along its inner 

order, 
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Nerve Supply.—Descendens noni. 

The Tayro-yyormevs is the continuation upwards of the sterno- 
thyroid muscle. It arises from the oblique line on the thyroid car- 
tilage, and is inserted into the lower border of the body, and great 
cornu of the os hyoides for one-half its length. 

Felations—By its eaternal surface with the sterno-hyoid and 
omo-hyoid muscle; by its internal surface with the great ala of the 
thyroid cartilage, thyro-hyoidean membrane, and superior laryngeal 
artery and nerve. 

Nerve Supply.—A special branch of the hypoglossal. 

The Omo-HyorEus (&pos, shoulder) is a double-bellied muscle 
pees obliquely across the neck from the scapula to the os 

yoides; it forms an obtuse angle behind the sterno-mastoid, and 
is retained in that position by a process of the deep cervical fascia 
which forms a sheath for its tendon and holds it in connexion with 
the sternum and first rib. It arises from the upper border of the 
scapula and transverse ligament of the suprascapular notch, and 
is inserted into the os hyoides at the junction of the body and great 
cornu. 

Relations.—By its superficial surface with the trapezius, sub- 
clavius, clavicle, deep cervical fascia, platysma myoides, sterno- 
mastoideus, and integument. By its deep surface with the brachial 
plexus, scaleni muscles, phrenic nerve, sheath of the common 
carotid artery arid jugular vein, descendens noni nerve, sterno- 
thyroid and thyro-hyoid muscle, and the sterno-hyoid at its 
insertion. 

Nerve Supply.—Descendens noni. 

Actions.—The four muscles of this group are depressors of the 
os hyoides and larynx. The three former drawing these parts 
downwards in the middle line, and the two omo-hyoidei regulating 
their traction to the one or other side of the neck, according to the 
position of the head. The omo-hyoid muscles, by means of their 
connexion with the cervical fascia, are rendered tensors of that 
. portion of the deep fascia which covers the lower part of the neck, 

Pee the two sterno-mastoid muscles. The thyro-hyoideus, by 
approximating the hyoid bone to the thyroid cartilage, relaxes the 
hyo-epiglottic hgament, and permits the epiglottis to fall down over 
the aperture of the larynx during deglutition. 

Third Growp.—Elevators of the Os Hyoides. 
Digastricus, Genio-hyoideus, 
Stylo-hyoideus, Genio-hyo-glossus. 
Mylo-hyoideus, 

Dissection.—These are best dissected by placing a high block 
‘beneath the neck, and throwing the head backwards. The integu- 
ment has been already dissected away, and the removal of some 
cellular tissue and fat brings them clearly into view. 

The Dicasrricus (dis, twice, yaornp, belly, biventer) is a small 
muscle situated immediately beneath the side of the body of the 
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lower jaw; fleshy at each extremity, and tendinous in the middle. 
It arises from the digastric fossa and anterior border of the mastoid 
process of the temporal bone; pierees by its posterior belly the 
stylo-hyoideus muscle, and is imserted into a depression on the 
inner side of the lower jaw, close to the symphysis. The middle 
tendon is held in connexion with the body of the os hyoides by an 
aponeurotic loop, through which it plays as through a pulley; the 
loop being lubricated by a synovial membrane. A thin layer of 
aponeurosis is given off from the tendon of the digastricus at each 
side, which is connected with the body of the os hyoides, and forms 
a strong plane of fascia between the anterior portions of the two 
muscles. This fascia, the swpra-hyoidean, is continuous with the 
deep cervical fascia. 

Relations —By its superficial surface with the platysma myoides, 
sterno-mastoid, anterior fasciculus of the stylo-hyoid muscle, parotid 
gland, and submaxillary gland. By its deep surface with the 
styloid muscles, hyo-glossus, mylo-hyoideus, external carotid artery, 
lingual and facial artery, internal carotid artery, jugular vein, and 
hypoglossal nerve. 

Nerve Supply.—The anterior belly of the digastric muscle is sup- 
plied by the mylo-hyoid nerve, a branch of the inferior maxillary ; 
the posterior belly by a branch of the facial. 

The SryLo-Hyome£vs is a small and slender muscle situated in 
immediate relation with the posterior belly of the digastricus, by 
which it is pierced. It arises from the middle of the styloid 
process, its outer side, and is inserted in the body of the os 
hyoides near the middle line. 

Relations.—By its superficial surface with the posterior belly of 
the digastricus, parotid gland and submaxillary gland; its deep 
relations are similar to those of the posterior belly of the digas- 
tricus. 

Nerve Supply.—A branch of the facial. 

The digastricus and stylo-hyoideus must be removed from their 
connexion with the lower jaw and os hyoides, and turned aside in 
order to see the next muscle. , 

The My .o-HyoImDEus (vtAy, mola, i.e, attached to the molar 
ridge of the lower jaw) is a broad and triangular plane of muscular 
fibres, forming, with its fellow of the opposite side, the inferior 
wall or floor of the mouth. It arises fleshy from the molar ridge 
of the lower jaw as far back as the last molar tooth, and procee 
inwards and backwards to the middle line, where its fibres are con- 
tinuous with those of the opposite side, the posterior fibres being 
inserted into the lower border of the body of the os hyoides. At 
the middle line the union is tendinous on the upper surface in front, 
on the lower behind, the rest being fleshy. 

Relations.—By its superficial or inferior surface, with the pla- 
tysma myoides, digastricus, supra-hyoidean fascia, submaxi 
gland, submental artery and mylo-hyoidean nerve and artery. By 
its deep or superior surface with the genio-hyoideus, genio-hyo- 
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glossus, hyo-glossus, stylo-glossus, gustatory nerve, hypoglossal 

nerve, Wharton’s duct, sublingual gland, and mucous membrane 

of the floor of the mouth. 

i A Supply.—The mylo-hyoid nerve, a branch of the inferior 
ental. 

After the mylo-hyoideus has been examined, it should be cut 
away from its origin and insertion, and completely removed. The 
view of the next muscles would also be improved by dividing the 
lower jaw a little to the side of the symphysis, and drawing it out- 
wards; or removing it altogether if the ramus have been already 
cut across in dissecting the internal pterygoid muscle. The tongue 
may then be drawn out of the mouth by means of a hook. 

The GuNiIo-HYOIDEUS (yéverov, the chin) arises from a small 
tubercle on the inner side of the symphysis of the lower jaw, and is 
inserted into the body of the 
os hyoides. It isashort and 
slender muscle, closely con- 
nected with its fellow and with 
the border of the following. 

Relations.—By its swper- 
ficial or inferior surface with 
the mylo-hyoideus; by the 
deep or superior surface with * 
the lower border of the genio- 
hyo-glossus. 

— Nerve Supply.—The hypo- 
glossal nerve. 

The GENIO - HYO - GLOSSUS 
(yAéoca, the tongue) is a tri- 
angular muscle, narrow and 
pointed at its origin from the 
lower jaw, broad and fan- 
shaped at its attachment to 
the tongue. It arises from a 
tubercle above that of the 
genio-hyoideus, and spreads = 
out to be imserted into the fee 
whole length of the tongue, from base to apex, and into the os 
hyoides. 

Relations.—By its inner surface with its fellow of the opposite 
side. By its outer surface with the mylo-hyoideus, hyo-glossus, 


* Styloid muscles and muscles of the tongue. 1. Portion of the temporal 
bone of the left side, with the styloid and mastoid process, and meatus audi- 
torius externus. 2,2. The right side of the lower jaw, divided at its sym- 

hysis ; the left side having been removed. 3. Tongue. 4. Genio-hyoideus. 
Genio-hyo-glossus. 6, Hyo-glossus; its basio-glossus portion. 7. Its 
cerato-glossus portion. 8. Anterior fibres of the lingualis issuing from 
between the hyo-glossus and genio-hyo-glossus. 9. Stylo-glossus, with 
part of the stylo-maxillary ligament. 10, Stylo-hyoideus, 11. Stylo-pkaryn- 
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stylo-glossus, lingualis, sublingual gland, lingual artery, and hypo- 
glossal nerve. By its wpper border with mucous membrane of the 
floor of the mouth, in the situation of the frenum linguz; by its 
lower border with the genio-hyoideus. 

Nerve Supply.—The hypoglossal nerve. 

Actions.—The whole of this group of muscles acts on the os 
hyoides when the lower jaw is closed, and on the lower jaw when 
the os hyoides is drawn downwards and fixed by the depressors of 
the os hyoides and larynx. The genio-hyo-glossus, is moreover, a 
muscle of the tongue; its action upon that organ will be considered 
with the next group. 


Fourth Group.—Muscles of the Tongue. 


Genio-hyo-glossus, Stylo-glossus, 
Hyo-glossus, Palato-glossus. 
Lingualis, 


These are already exposed by the preparation we have just made; 
there remains, therefore, only to dissect and examine them. 

The Genio-hyo-glossus, the first of these muscles, has been de- 
scribed with the last group. 

The Hyo-gtossus is a square-shaped plane of muscle, arising from 
the whole length of the great cornu and from the body of the os 
hyoides ; and inserted between the stylo-glossus and lingualis into 
the side of the tongue. The direction of the fibres of that portion 
of the muscle which arises from the body is obliquely backwards; 
that from the great cornu obliquely forwards; hence they are de- 
scribed by Albinus as two muscles, under the names of basio-glossus 
and cerato-glossus, to which he added a third fasciculus, arising 
from the lesser cornu, and spreading along the side of the tongue, 
the chondro-glossus. The basio-glossus slightly overlaps the upper 
part of the cerato-glossus, and is separated from it by the trans- 
verse portion of the stylo-glossus. 

Relations —By its external surface with the digastricus stylo- 
hyoideus, stylo-glossus, mylo-hyoideus, gustatory nerve, hypo- 
glossal nerve, Wharton’s duct, and sublingual gland. By its im- 
ternal surface with the middle constrictor of the pharynx, lingualis, 
genio-hyo-glossus, lingual artery, and glosso-pharygeal nerve. 

Nerve Supply.—The hypoglossal nerve. 

The Livevatis.—The Sire of this muscle (lingualis longitudi- 
nalis inferior) may be seen towards the apex of the tongue, issuing 
from the interval between the hyo-glossus and genio-hyo-glossus ; 
and is best examined by removing the preceding muscle. It consists 
of a small fasciculus of fibres running longitudinally from the 


geus. 12. Os hyoides. 13, Thyro-hyoidean membrane. 14. Thyroid cartilage. 
15. Thyro-hyoideus muscle arising from the oblique line of the thyroid carti- 
lage. 16. Oricoid cartilage. 17. Crico-thyroidean membrane, through which 
the operation of laryngotomy is performed. 18, Trachea, 19. Commeance- 
ment of the cesophagus, 
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base, where it is attached to the os hyoides, to the apex of the 
tongue. By the outer border its fibres reach the plane of longitu- 
dinal fasciculi of the stylo-glossus and lingualis superficialis; and 
by its under surface, it is in relation with the ranine artery. 

The other muscles entering into the structure of the tongue, are 
the lingualis longitudinalis superior vel superficialis; and the lin- 
gualis transversus. The lingualis swperior forms a thin plane on 
the upper surface of the organ, lying immediately beneath the 
mucous membrane. This layer is faces in front than behind, and 
is covered posteriorly by a thin stratum of transverse fibres derived 
from the hyo-glossus. The lingualis transversus constitutes the 
chief bulk of the tongue; it lies between the lingualis superior and 
inferior, its fibres being attached at the middle line to the fibro- 
cartilaginous septum of the tongue, and laterally to the mucous 
membrane; some of its fibres are continuous with those of the 
stylo-glossus and hyo-glossus, and others are connected with the 
lesser cornua of the os hyoides. 

Nerve Supply.—The several layers of muscular fibre which con- 
stitute the lingualis muscle are supplied by the hypoglossal nerve. 

The Sry1o-GLossus arises from the apex of the styloid process and 
from the stylo-maxillary ligament; it divides on the side of the 
tongue into two parts, one transverse, which passes transversely 
inwards between the two portions of the hyo-glossus, and is lost 
among the transverse fibres of the substance of the tongue—the 
other longitudinal, which spreads out upon the side of the tongue, 
and is prolonged forwards with the lingualis as far as its tip. 

Relations.—By its external surface with the internal pterygoid 
muscle, gustatory nerve, parotid gland, sublingual gland, and 
mucous membrane of the floor of the mouth. By its internal sur- 
ie with the tonsil, superior constrictor of the pharynx, and hyo- 
glossus. 

Nerve Supply.—The hypoglossal nerve. 

The Pataro-Gtossus passes between the soft palate and the side 
of the base of the tongue, forming a prominence of the mucous 
membrane, which is called the anterior pillar of the soft palate. 
Its fibres are spread out superiorly among the muscular fibres of the 
palato-pharyngeus, and inferiorly among the fibres of the stylo- 
glossus upon the side of the tongue. ‘his muscle with its fellow 
constitutes the constrictor isthiu faucium. 

Nerve Supply—tThis muscle is supplied by branches from 
Meckel’s ganglion and the pharyngeal plexus. 

Actions.—The genio-hyo-glossus muscle effects several movements 
of the tongue. When the tongue is steadied and pointed by the 
other muscles, the posterior fibres of the genio-hyo-glossus would 
dart it from the mouth, while its anterior fibres would restore it to 
its former position. ‘The whole length of the muscle acting on the 
tongue, would render it concave along the middle line, and form a 
channel for the current of fluid towards the pharynx, as in sucking. 
The apex of the tongue is directed to the roof of the mouth, and 
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rendered convex from before backwards by the linguales. The hyo- 
glossi, by drawing down the sides of the tongue, render it convex 
along the middle line. It is drawn upwards at its base by the 
palato-glossi, and backwards or to either side by the stylo-glossi. 
Thus the whole of the complicated movements of the tongue may he 
explained, by reasoning on the direction of the fibres of the muscles, 
and their probable actions. The palato-glossi muscles, assisted by 
the uvula, have the power of closing the fauces completely, an 
action which takes place in deglutition. 


Fifth Group—Muscles of the Pharyne. 
Constrictor inferior, Stylo-pharyngeus, 
Constrictor medius, Palato-pharyngeus. 
Constrictor superior, 


Dissection.—To dissect the pharynx, the trachea and cesophagus 
are to be cut through at the lower part of the neck, and drawn 
upwards by dividing the loose cellular tissue which connects the 
back of the pharynx with the vertebral column. The saw is then 
to be applied behind the styloid processes, and the base of the 
skull sawn through. The vessels and loose structures should be 
removed from the preparation, and the pharynx stuffed with tow or 
wool for the purpose of distending it, and rendering the muscles 
more easy of dissection. The pharynx is invested by a proper 
pharyngeal fascia. 

The constrictors of the pharynx are web-like sheets of muscle 
with fibres differently disposed, which form a muscular bag attached 
to the base of the skull. This bag communicates in front with the 
mouth. Each of the constrictors may be described as having one 
posterior attachment and three lateral. : 

The superior is attached to the tendinous raphé which hangs 
from the pharyngeal tubercle of the basilar process of the occipital 
bone ; its lateral attachments are the internal pterygoid plate—the 
pterygo-maxillary ligament, and the mylo-hyoid ridge of the lower 
jaw. The middle is in like manner attached to the tendinous raphé 
and its lateral attachments are the greater and lesser cornua of the 
hyoid bone and the stylo-hyoid ligament. The inferior is attached 
to the tendinous raphé, its lateral attachments are the thyroid and 
cricoid cartilages and the upper ring of the trachea. 

Their more particular description is as follows :— 

The ConstrictorR INFERIOR, the thickest of the three constrictor 
muscles, arises from the upper ring of the trachea, the cricoid car- 
tilage, and the oblique line of the thyroid. Its fibres spread out, 
and are inserted into the middle line of the pharynx, the inferior 
fibres being almost horizontal, the superior i and overlapping 
the middle constrictor. 

Relations.—By its external surface with the vertebral column, 
longus colli, sheath of the common carotid artery, sterno-thyroid 
muscle, thyroid gland, and some lymphatic glands. By its internal 
surface with the middle constrictor, stylo-pharyngeus, palato-pha- 
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ryngeus and mucous membrane of the pharynx. By its lower 
border, near the cricoid cartilage, it is in relation with the recurrent 
nerve; and by the wpper border with the superior laryngeal nerve. 
The fibres of origin of this muscle 

are blended with those of the Fig. 147.* 
sterno-thyroid, thyro-hyoid, and ; 
cerico-thyroid, and it frequently 
forms a tendinous arch across the 
latter; inferiorly it is blended 
with the circular fibres of the 
cesophagus. 

The muscle must be removed 
before the next can be examined. 

The ConstRIcToR MEDIUS arises 
from the great cornu of the os 
hyoides, from the lesser cornu, 
and from the stylo-hyoid liga- 
ment. It radiates, from its origin, 
and spreads out upon the side of 
the pharynx, the lower fibres 
descending and being overlapped 
by the constrictor inferior; the 
upper fibres ascending, so as to 
cover in the constrictor superior. 
It is inserted into the raphé of 
the pharynx, and by a fibrous aponeurosis into the basilar process 
of the occipital bone. ‘ 

Relations.—By its external surface with the vertebral column, 
longus colli, rectus anticus major, carotid vessels, inferior constrictor, 
pacgiossns, lingual artery, pharyngeal plexus of nerves, and some 
lymphatic glands. By its internal surface, with the superior con- 
strictor, stylo-pharyngeus, palato-pharyngeus, and mucous mem- 
brane of the pharynx. 

The upper portion of this muscle must be turned down, to bring 
the whole of the superior constrictor into view; in so doing, the 
ewiepnanyngens muscle will be seen passing behind its upper 

rder, 

The ConstRictoR suPrERIoR is a thin and quadrilateral plane of 
muscular fibres arising from the side of the tongue, the extremity 
of the molar ridge of the lower jaw, the pterygo-maxillary ligament, 
and lower third of the internal pterygoid plate; and inserted into 


* Side view of the muscles of the pharynx. 1. Trachea. 2. Cricoid carti- 
lage. 3. Crico-thyroid membrane. 4, Thyroid cartilage. 5. Thyro-hyoidean 
membrane. 6, Os hyoides. 7. Stylo-hyoidean ligament. 8. Gisophagus. 9. In- 
ferior constrictor. 10. Middle constrictor. 11. Superior constrictor. 12. Stylo- 
A ee passing down between the superior and middle constrictor. 

3. Upper concave border of superior constrictor; at this point the muscular 
fibres of the pharynx are deficient. 14. Pterygo-maxillary ligament. 15. Buc- 
cinator. 16. Orbicularis oris. 17. Mylo-hyoideus. 
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the raphé of the pharynx and basilar process of the occipital bone: 
Its superior fibres are arched, leaving a concave interspace between 
its upper border and the basilar process; some of its lower fibres 
are continuous with those of the genio-hyo-glossus on the side of 
the tongue, and it is overlapped inferiorly by the middle constrictor. 

Between the side of the pharynx and the ramus of the lower jaw 
is a triangular interval, the mawillo-pharyngeal space, which is 
bounded at the inner side by the superior constrictor muscle; at 
the outer side by the internal pterygoid muscle; and behind by the 
rectus anticus major and vertebral column. In this space are 
situated the internal carotid artery, internal jugular vein, glosso- 
pharyngeal, pneumogastric, spinal accessory, and hypoglossal 
nerve. 

Relations.—By its eaternal surface with the vertebral column 
and muscles of the latter, behind; with the vessels and nerves con- 
tained in the mawillo-pharyngeal space laterally, and with the 
middle constrictor, stylo-pharyngeus, and tensor palati. By its 
internal surface with the levator palati, palato-pharyngeus, tonsil, 
and mucous membrane of the pharynx. 

Nerve Supply.—The constrictor muscles of the pharynx are 
supplied by a plexus of nerves derived from the superior laryngeal 
and pharyngeal branches of the pneumogastric, the glossdapharen 
gee) and cervical plexus, mixed with some fibres from the sym 

athetic. 

. The SryLo-PHARYNGEUs (levator seu dilatator pharyngis) is a long 
and slender muscle arising from the inner side of the base of the 
styloid process; it descends between the superior and middle con- 
strictor muscle, and spreads out beneath the mucous membrane of 
the pharynx; it is inserted partly into the posterior border of the 
thyroid cartilage and partly into the internal face of the inferior 
constrictor. 

Relations.—By its eaternal surface with the stylo-glossus muscle, 
external carotid artery, parotid gland, and middle constrictor. By 
its internal surface with the internal carotid artery, internal jugular 
vein, superior constrictor, palato-pharyngeus, and mucous mem- 
brane. Along its lower border is seen the glosso-pharyngeal nerve, 
which crosses it opposite the root of the tongue, to pass between 
the superior and middle constrictor and behind the hyo-glossus. 

Nerve Supply.—This muscle is supplied by the glosso-pharyngeal 
nerve. 

Associated in function with the preceding is a small muscle, not 
always present, the salpingo*-pharyngeus (levator pharyngeus in- 
ternus), which arises from the lower border of the Eustachian tube 
near its aperture, and passes down upon the inner surface of the 
side of the pharynx, where it becomes united with the palato- 
pharyngeus. 

The palato-pharyngeus is described with the muscles of the soft 


* odAmcyé, a tube. 
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palate. It arises from the soft palate, and is inserted into the 
inner surface of the pharynx, and posterior border of the thyroid 
cartilage. 

Actions.—The three constrictor muscles are important agents in 
deglutition ; they contract upon the morsel of food as soon as it is 
received by the pharynx, and convey it downwards into the ceso- 
phagus. The stylo-pharyngei draw the pharynx upwards, and 
widen it laterally. The palato-pharyngei also draw it upwards, 
and with the aid of the uvula close the opening of the fauces. 
The salpingo-pharyngei are elevators of the upper part of the 
pharynx. 

Siath Group—Museles of the soft Palate. 
Levator palati, Palato-glossus, 
Tensor palati, Palato-pharyngeus. 
Azygos uvulz, 


Dissection.—To examine these muscles, the pharynx must be 
opened from behind, and the mucous membrane carefully removed 
from off the posterior surface of the soft palate. 

The LEVATOR PALATI, a moderately thick muscle, arises from the 
extremity of the petrous bone and from the posterior and inferior 
aspect of the Eustachian tube, and passing down by the side of the 
posterior nares spreads out between the fasciculi of origin of the 
palato-pharyngeus; it is inserted into the middle line, where it is 
continuous with the muscle of the opposite side, and is overlaid by 
the azygos uvule. 

Relations Externally with the tensor palati and superior con- 
strictor muscle; internally and posteriorly with the mucous mem- 
brane of the pharynx and soft palate; inferiorly it passes between 
the two fasciculi of origin of the palato-pharyngeus to reach its 
insertion. 

Nerve Swpply—Branches from Meckel’s and Wharton’s ganglia. 

This muscle must be turned down from its origin on one side, and 
removed, and the superior constrictor dissected away from its ptery- 
goid origin, to bring the next muscle into view. 

The Tensor PALATI (circumflexus) is a slender and flattened 
muscle; it arises from the scaphoid fossa at the base of the internal 

terygoid plate, from the spinous process of the sphenoid bone, and 
ox: the anterior aspect of the Eustachian tube. It lies between 
the internal pterygoid muscle and internal pterygoid plate, and 
winding around the hamular process of the latter, expands into a 
tendinous aponeurosis, which is inserted into the transverse ridge 
on the horizontal portion of the palate bone, and at the middle line 
is continuous with the aponeurosis of the opposite muscle. 

Relations.—By its external surface with the internal pterygoid 
muscle; by its mternal surface with the levator palati, internal 
pterygoid plate, and superior constrictor. In the soft palate, its 
tendinous expansion is placed in front of the other muscles, and in 
_ contact with the mucous membrane. 


208 MUSCLES OF THE NECK. 


Nerve Supply.—F rom the otic ganglion. 

The AzyGos UVULZ is a pair of small muscles situated along the 
mid line of the soft palate. They arise from the spine of the palate 
bone, and are inserted into the uvula. By their anterior surface 


Fig. 148.* 


they are in relation with the levatores palati, palato-glossi and an- 
terior fasciculus of the palato-pharyngei; posteriorly they have the 
thin posterior fasciculus of the palato-pharyngei and the mucous 
membrane. 

Nerve Supply.—Probably from Meckel’s and Wharton’s ganglia. 

The two next muscles are brought into view by raising the 
mucous membrane from off the pillars of the soft palate at each 
side. 

The Patato-eiossus (constrictor isthmi faucium) is a small fas- 
ciculus of fibres, which arises in the soft palate as a radiated ex- 
pansion continuous with its fellow of the opposite side; and 
descends to be inserted into the side of the tongue. It is the pro- 
minence of this small muscle, covered by mucous membrane, that 


* Muscles of the palate (drawn by J. T. Gray). 1. Septum narium. 
2. Eustachian tube. 38. Pterygoideus externus. 4. Pterygoideus internus. 
5. Levator palati mollis. 6. Circumflexus palati. 7. Superior constrictor of 
pharynx. 8 Azygos uvule. 9. Palato-pharyngeus. 10, Stylo-pharyngeus. 
11, Middle constrictor of pharynx. 12. Palato-pharyngeus (cut). 18. Inferior 
constrictor of pharynx. 14. Gsophagus. : 


- 
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eonstitutes the anterior pillar of the soft palate. It has been 
named constrictor isthmi faucium, from a function it performs in 
common with the palato-pharyngeus—viz., constricting the opening 
of the fauces. 

The Patato-PHARYNGEUS (constrictor isthmi faucium posterior) 
forms the posterior pillar of the fauces; it arises by two fasciculi 
from the raphé of the soft palate, where its fibres are continuous 
with those of the muscle of the opposite side; and is inserted into 
the inner surface of the pharynx and posterior border of the thyroid 
cartilage. ‘This muscle is broad above where it forms the whole 
thickness of the lower half of the soft palate, narrow in the posterior 
pillar, and again broad and thin in the pharynx where it spreads 
out previously to its insertion. The levator palati passes to its 
insertion between the two fasciculi of origin of this muscle. 

Relations.—In the soft palate it is in relation with the mucous 
membrane both by its anterior and posterior surface; above, with 
the levator palati, and below with the mucous glands situated along 
the margin of the arch of the palate. In the-posterior pillar, it is 
surrounded for two-thirds of its extent by mucous membrane. In 
the pharynx, it is in relation by its outer swrface with the superior 
and middle constrictor muscle, by its inner surface with the mucous 
membrane. 

Nerve Supply.—The palato-glossus and palato-pharyngeus are 
supplied from Meckel’s ganglion and the pharyngeal plexus. 

Actions.—The azygos uvule shortens the uvula. The levator 
palati raises the soft palate, while the tensor spreads it out laterally 
so as to form a septum between the pharynx and posterior nares. 
Taking its fixed point from below, the tensor palati will dilate the 
Eustachian tube. The levator palati, and probably the tensor, by 
dilating the Eustachian tube during deglutition, permits the air to 
pass up into the tympanum; and this is the principle of Pollitzer’s 
method of opening these tubes in Eustachian deafness. The palato- 
glossus and palato-pharyngeus constrict the opening of the fauces, 
and drawing down the soft palate, serve to press the mass of food 
from the dorsum of the tongue into the pharynx. 


Seventh Group—Prevertebral Muscles. 


Rectus anticus major, Scalenus medius, 
Rectus anticus minor, Scalenus posticus, 
Scalenus anticus, Longus colli, 


Dissection.—These muscles have already been exposed by the 
removal of the pharynx from the anterior aspect of the vertebral 
column; all that is further needed is the removal of the fascia by 
which they are invested. 

The Recrus anticus Masor (trachelo-suboccipitalis), broad and 
thick above, narrow and pointed below, arises from the anterior 
tubercles of the transverse processes of the third, fourth, fifth, and 
sixth cervical vertebrae ; and is inserted into the basilar process of 
the occipital bone. ‘ 

P 
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Relations.—By its anterior surface with the pharynx, internal 
earotid artery, internal jugular vein, superior cervical ganglion and 
trunk of the sympathetic nerve, pneumogastric, and spinal acces- 
sory nerve. By its posterior surface with the rectus anticus minor, 
and superior cervical vertebra; internally with the longus colli, 
and eaternally with the scaleni. 

Nerve Supply.—Anterior branch of the first cervical nerve. 

The Rectus anticus Minor arises from the anterior border of the 
lateral mass of the atlas, and is inserted into the basilar process ; 
its fibres being directed obliquely upwards and inwards. 

Relations.—By its anterior surface with the rectus anticus major, 
and superior cervical ganglion of the sympathetic. By its posterior 
surface with the articulation of the condyle of the occipital bone 
with the atlas, and anterior occipito-atloid ligament. 

Nerve Supply.—Anterior branch of the first cervical. 

The Sca.eNnus anticus (costo-trachelius) is a triangular muscle, 

as its name implies, situated at 
Fig. 149.* the root of the neck, and appear- 
ing like a continuation of the 
rectus anticus major; it arises, 
by a flat and narrow tendon, from 
the upper and inner border of the 
first rib; and is inserted into the 
anterior tubercles of the trans- 
verse processes of the third, 
fourth, fifth, and sixth cervical 
vertebree. 

Relations.— By its anterior 
surface with the sterno-mastoid, 
omo-hyoid, supra-scapular and 
transversa. colli artery, phrenic 
nerve, and subclavian vein, by 
which latter it is separated from 
the subclavius muscle and cla- 
vicle. By its posterior surface 
with the pleura, the nerves which 
form the brachial plexus, and 
below, the subclavian artery. By 
its inner side with the longus 
colli, being separated by the ver- 
tebral artery; by its outer side 
with the scalenus medius, Its relations with the subclavian 


* Prevertebral group of muscles of the neck. 1. Rectus anticus major 
2. Sealenus anticus. 3. Lower part of the longus colli of the right side; it is 
concealed superiorly by the rectus anticus major. 4, Rectus anticus minor. 
5. Upper portion of the longus colli, 6, Its lower portion; the figure rests on 
the seventh cervical vertebra. 7. Scalenus medius; behind which is seen 
the sealenus posticus, 8. Rectus lateralis, left side. 9. One of the inter- 
transversales. i ee 
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artery and vein are important, the vein being before, the artery 
behind the muscle. 

Nerve Supply.—Branches of the brachial plexus. 

The ScaLenus mMepivs, the largest of the three, arises from the 
first rib between the groove of the subclavian artery and the tube- 
rosity, and is inserted by 
separate tendons into the Rees 
posterior tubercles of all the 
cervical vertebrae excepting 
the first. 

Relations —By its ante- 
rior surface with the bra- 
chial plexus and subclavian 
artery ; posteriorly with the 
scalenus posticus, levator 
anguli scapule, and cervi- 
calis ascendens; internally 
with the pleura, inter-trans- 
verse muscles, and cervical 
vertebree; externally with 
the sterno-mastoid, omo- 
hyoid, supra-scapular and 
transversa colli artery. 

Nerve Supply.—Branches 
of the brachial plexus. 

The ScaLENUS POSTICUS, 
of small size, arises by a 
thin tendon from the second 
rib between its tubercle and 
angle, and divides superiorly 
into two or three tendons which are inserted into the posterior 
tubercles of the two or three lower cervical vertebra. The scalenus 
posticus was formerly described with the scalenus medius as one 
muscle; while Albinus and Soemmerring make five scaleni. 

Relations.—In front with the scalenus medius; behind with the 
two upper levatores costarum, and cervicalis ascendens. 

Nerve Supply.—Branches from the brachial and cervical plexus. 

The Loneus cout (preedorso-atloideus) is a long and flat muscle, 
consisting of two portions. The wpper arises from the anterior 


* Lateral view of the muscles of the prevertebral region and side of the 
neck. 1. The mastoid process of thetemporalbone. 2, The zygoma. 3. The 
occipital bone. 4. The spine of the scapula. 5. The acromion process. 6. The 
clavicle. 7. The longus colli muscle. 8. Scalenus anticus. 9. Scalenus 
medius. 10. Scalenus posticus. 11. Levator anguli scapule. 12. Splenius. 
13. Complexus. 14. Cut edge of the trapezius. 15. Rhomboideus minor. 
16. Serratus posticus superior. 17. Supra-spinatus. 18. Opening vetween 
the scalenus anticus and medius for the subclavian artery ; the number is 
placed on the first rib; and the fibres below it are those of the first intercostal 
muscle. 19. Gsophagus and trachea. 20. Constrictor inferior pharyngis. 
21. Constrictor medius, 22, Constrictor superior. 

P2 
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tubercle of the atlas, and is inserted into the transverse processes of 
the third, fourth, and fifth cervical vertebra. The lower portion 
arises from the bodies of the second, third, and fourth, and trans- 
verse processes of the fifth and sixth, and passes down the neck to 
be inserted into the bodies of the three lower cervical and three 
upper dorsal vertebra. We may thus arrange these attachments 
in a tabular form :— 


Origin. Insertion. 
Upper 3rd, 4th, and 5th transverse 
portion. AAS.» i's processes. 


oe Qnd, 3rd, and 4th bodies { 3 lower cervical vertebrae, 
ee, Sth and 6th transverse bodies, 
cea processes 4, «1s. : 3 upper dorsal, bodies. 


In general terms, the muscle is attached to the bodies and trans- 
verse processes of the six superior cervical vertebrze above, and to 
the bodies of the last three cervical and first three dorsal below. 

Relations.—By its anterior surface with the pharynx, ceso- 
phagus; sheath of the common carotid, internal jugular vein and 
pneumogastric nerve; sympathetic nerve, inferior laryngeal nerve, 
and inferior thyroid artery. By its posterior surface it rests on 
the cervical and upper dorsal vertebree. 

Nerve Supply.—Brachial plexus. 

Actions.—The rectus anticus major and minor preserve the equi- 
librium ef the head upon the atlas; and acting with the longus 
colli, flex and rotate the head and the cervical portion of the verte- 
bral column. The scaleni muscles are flexors of the vertebral 
column; and, acting from above, fix the first and second ribs for 
the inspiratory muscles. 

Kighth Group.—Muscles of the Laryne. 

These muscles are described with the anatomy of the larynx, in 
Chapter XI. 

MUSCLES OF THE TRUNK. 


The muscles of the trunk may be subdivided into four natural 
groups; viz.: 
1. Muscles of the back. 
2. Muscles of the thorax. 
3. Muscles of the abdomen. 
4. Muscles of the perineum. 


1. Muscles of the Back.—The region of the back, in consequence 


of its extent, is common to the neck, upper extremities, and abdo- 


men: and its muscles, which are numerous, may be arranged into 
six layers. 


Tirst Layer. Second Layer. 
Trapezius, Levator anguli scapula, 
Latissimus dorsi. Rhomboideus minor, 


Rhomboideus major. 


eee 
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Third Layer. 


Serratus posticus superior, 
Serratus posticus inferior, 
Splenius capitis, 

Splenius colli. 


Fourth Layer. 


(Dorsal Group.) 


Sacro-lunbalis, 

Longissimus dorsi, 

Spinalis dorsi. 
(Cervical Group.) 


Cervicalis ascendens, 
Transversalis cervicis, 
Trachelo-mastoideus, 
Complexus. 
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Fifth Layer. 

(Dorsal Group.) 
Semi-spinalis dorsi, 
Semi-spinalis colli, 

(Cervical Group.) 
Rectus posticus major, 
Rectus posticus minor, 
Rectus lateralis, 
Obliquus inferior. 
Obliquus superior. 


Siath Layer. 
Multifidus spine, 
Inter-spinales, 
Inter-transversales, 
Levatores costarum. 


First Layer. 

Dissection.—The muscles of this layer are to be dissected by 
making an incision along the middle line of the back, from the 
tubercle on the occipital bone to the coccyx. From the upper point 
of this incision carry a second transversely outwards to the back of 
the ear; inferiorly an incision must be made from the extremity of 
the sacrum, along the crest of the ilium, to about its middle. For 
convenience of dissection, a fourth may be carried from the middle 
of the spine to the acromion process. The integument and super- 
ficial fascia, together, are to be dissected off the muscles in the 
course of their fibres, over the whole of this region. 

The Trapezius muscle (trapezium, a quadrangle with unequal 
sides) arises from the inner third of the superior curved line of the 
occipital bone, from the ligamentum nuche, and from the supra- 
spinous ligament and spinous processes of the last cervical and all 
the dorsal vertebrae. The fibres converge from these various points, 
and are inserted into the scapular third of the clavicle, acromion 
process, and upper border of the spine of the scapula, as far back 
as its tubercle. ‘The inferior fibres become, tendinous, near the 
scapula, and glide over the triangular surface at the origin of the 
spine, upon some loose cellular tissue. When the trapezius is dis- 


‘sected on both sides, the two muscles resemble a trapezium, or 


diamond-shaped quadrangle, on the posterior part of the shoulders ; 
hence the muscle was formerly named cucullaris (cucullus, a monk’s 
cowl). The occipital portion of the muscle is extremely thin; and 
the origin of the cervical and upper part of the dorsal portion 
tendinous, forming, with the muscle of the opposite side, a tendinous 
trapezium. 

elations.—By its swperficial surface with the integument and 
superficial fascia, to which it is closely adherent by its cervical 
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* First, second, and part of the third layer of muscles of the back: the first 
layer occupies the right, the second, the left side. 1. Trapezius. 2. Tendinous 
portion, forming, with a corresponding part of the opposite muscle, the ten- 
dinous ellipse on the back of the neck. 3. Acromion process and spine of the 
scapula, 4. Latissimus dorsi. 5. Deltoid. 6. Muscles of the dorsum of the 
scapula: infra-spinatus, teres minor, and teres major, 7, Obliquus externus, 
8. Gluteus medius. 9. Glutei maximi. 10. Levator anguli seapule. 11, Rhom- 
boideus minor. 12. Rhomboideus major. 13. Splenius capitis; the muscle 
‘immediately above, and overlaid by the splenius, is the complexus. 14. Sple- 
nius colli, partially seen; the common origin of the splenius is seen attached 
to the spinous processes below the origin of the rhomboideus major. 15. Ver- 
tebral aponeurosis, 16. Serratus posticus inferior. 17. Supra-spinatus 
18. Infra-spinatus. 19. Teres minor. 20, Teres major. 21. Long head of 
triceps, — shite tigen and major to the arm. 22. Serratus 
magnus proceeding forwards from its origin at the base 
23. _ Ubliquus internus abdominis, se aie: see re 
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portion, loosely by its dorsal portion. By its deep surface, from 
above downwards, with the complexus, splenius, levator anguli 
scapule, supra-spinatus, a small portion of the serratus posticus 
superior, rhomboideus minor, rhomboideus major, intervertebral 
aponeurosis which separates it from the erector spine, and with the 
latissimus dorsi. The anterior border of the cervical portion forms 
the posterior boundary of the posterior triangle of the neck. Its 
clayicular insertion sometimes advances to the middle of the clavicle, 
or as far as the outer border of the sterno-mastoid, and occasionally 
it has been seen to overlap the latter. This is a point tobe borne 
in mind in the operation for ligature of the subclavian artery. The 
spinal accessory nerve passes beneath the anterior border, near the 
clavicle, previously to its distribution to the under surface of the 
muscle. 

Nerve Supply.—Spinal accessory, and third and fourth cervical. 

The ligamentum nuche is a thin fibrous band extended from the 
tubercle and spine of the occipital bone, to the spinous process of 
the seventh cervical vertebra, where it is continuous with the supra- 
spinous ligament. It is connected with the spinous processes of all 
the cervical vertebra, excepting the atlas, by means of a series of 
small fibrous slips; and is the analogue of an important elastic 
ligament in animals. 

The Larisst™mus DorsI muscle covers the whole of the lower part 
of the back and loins. It arises from the spinous processes of the 
four or six inferior dorsal, and all the lumbar vertebre, from the 
supra-spirous ligament, spinous tubercles of the sacrum, posterior 
third of the crest of the ium, and four lower ribs; the latter origin 
taking place by muscular slips, which indigitate with the external 
oblique muscle of the abdomen. The fibres from this extensive 
origin converge as they ascend, and cross the inferior angle of the 
scapula; they then curve around the lower border of the teres 
major muscle, and terminate in a short quadrilateral tendon, which 
gets in front of the tendon of the teres, and is inserted into the 
bicipital groove. The tendinous origin of the muscle is united by 
its under surface with the posterior lamella of the fascia lumborum, 
and forms the posterior part of the sheath of the erector spine; it 
is also connected with the posterior aponeurosis of the obliquus 
internus. A synovial bursa is interposed between its upper border 
and the lower angle of the scapula, and another between the upper 
half of its tendon and that of the teres major; the two tendons 
being united inferiorly. ‘he muscle frequently receives a small 
fasciculus from the scapula as it crosses its inferior angle; and 
sometimes by means of its tendon, a small muscular. fasciculus 
from the pectoralis major; its tendon also gives off fibres to the 
deep fascia of the upper arm. 

elations.—By its superficial surface with the integument and 
superficial fascia, the latter being dense and fibrous in the lumbar 
region, and with the trapezius. By its deep surface, from below 
upwards, with the erector spine, serratus posticus inferior, posterior 
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aponeurosis of the obliquus internus, obliquus externus, serratus 
magnus, intercostal muscles and ribs, rhomboideus major, inferior 
angle of the scapula, and teres major. The latissimus dorsi, with 
the teres major, forms the posterior border of the axilla. 

Nerve Supply.—By the long subscapular branch of the posterior 
cord of the brachial plexus, and by the posterior branches of the 
dorsal and lumbar nerves. 


Second Layer. 


Dissection.—This layer is brought into view by dividing the two 
preceding muscles near their insertion, and turning them aside. 

The Levatok ANGULI scApUL& (trachelo-scapularis) arises by 
tendinous slips, from the posterior tubercles of the transverse pro- 
cesses of the four upper cervical vertebrae; and is inserted into the 
upper angle and posterior border of the scapula, as far as the 
triangular smooth surface at the root of its spine. Being the prin- 
cipal elevator of the shoulder, the levator anguli scapule has been 
termed musculus paticntic. 

Relations—By its superficial surface with the trapezius, sterno- 
mastoideus, and integument. By its deep swrface with the splenius 
colli, transversalis cervicis, cervicalis ascendens, scalenus posticus, 
and serratus posticus superior. The tendons of origin are interposed 
between the attachments of the scalenus medius in front and the 
splenius colli and transversalis cervicis behind. 

Nerve Supply.—By the rhomboid branch of the brachial plexus, 
and branches from the second, third, and fourth cervical. 

The RHomBomDEevs MINOR (dorso-scapularis; rhombus, a paralle- 
logram with four equal sides) is a narrow slip of muscle, detached 
from the rhomboideus major by a slight cellular interspace. It 
arises from the spinous processes of the last cervical and first dorsal 
vertebrae and ligamentum nuche; and is inserted into the edge of 
the triangular surface, on the posterior border of the scapula. 

The RuomBorbevs Magor arises from the spinous processes and 
inter-spinous ligaments of the four upper dorsal vertebrae; and is 
inserted into the posterior border of the scapula as far as its inferior 
angle, ‘The upper and middle portion of the insertion is effected 
by means of a tendinous band, which is attached in a longitudinal 
direction to the posterior border of the scapula. 

Relatwons.—By their superficial surface the rhomboid muscles 
are in relation with the trapezius, and the rhomboideus major with 
the latissimus dorsi and integument; by their deep swrface with 
the serratus posticus superior, erector sping, intercostal muscles 
and ribs, 

Nerve Supply.—The rhomboid muscles are supplied by a branch 
of the brachial plexus called rhomboid; it is derived from the 
tifth cervical. : 

Third Layer. 

Dissection —The third layer consists of muscles which arise 
from the spinous processes of the vertebral column, and pass out- 
wards. Lt is brought into view by dividing the ley tor anguli 
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scapulze near its insertion, and reflecting the two rhomboid muscles 
upwards from their insertion into the scapula. Tke latter muscles 
should now be removed. 

The S#RRATUS POsTICUS SUPERIOR (dorso-costalis) is situated at 
the upper part of the thorax; it wrises from the ligamentum nuche, 
and spinous processes of the last cervical and ‘two upper dorsal 
vertebree. The muscle passes obliquely downwards and outwards, 
and is inserted by four serrations into the upper border of the 
second, third, fourth, and fifth rib, a little beyond their angle. 

Relations. —By its superficial surface with the trapezius, rhom- 
boideus major and minor, and serratus magnus, By its deep surface 
with the splenius, erector sping, intercostal muscles and ribs. 

The Serratus posticus INFERIOR (lumbo-costalis) arises from the 
spinous processes and interspinous ligaments of the two lower dorsal 
and two or three upper lumbar vertebr, and passing obliquely 
upwards, is inserted by four serrations into the lower border of the 
four inferior ribs. Both muscles consist of a thin aponeurosis for 
about half their extent. 

Relations.—By its superficial surface with the latissimus dorsi, 
its tendinous origin being inseparably connected with the aponeurosis 
of that muscle. By its deep surface with the erector spine, inter- 
costal muscles and lower ribs. The wpper border is continuous 
with a thin tendinous layer, the vertebral aponeurosis. 

Nerve Sup ply. .—The serrati muscles are supplied by the external 
branches of the posterior divisions of the dorsal nerves. 

The Vertebral aponewrosis (fascia lumbo-dorsalis) is a thin 
membranous expansion, composed of transverse and longitudinal 
fibres, extending from the upper border of the serratus posticus 
inferior upwards beneath the serratus posticus superior to the 
neck, where it is lost in the cervical fascia. It is attached along 
the middle line to the spinous processes of the dorsal vertebrae, 
externally to’ the angles of the ribs, and forms the posterior 
boundary of a triangular sheath, which contains the erector spine 
and deep muscles of the back. The other two boundaries of the 
triangular sheath, are the ribs and vertebrae in front and the 
spinous processes of the vertebrae at the middle line. 

‘The serratus posticus superior must be removed from its origin 
and turned outwards, to bring into view the whole extent of the 
splenius muscle. 

The Spienius muscle is single at its origin, but divides soon 
after into two portions, which are destined to distinct insertions. 
It arises from dhe lower half of the ligamentum nuchz, the spinous 
aah of the last cervical, and spinous processes and interspinous 

igaments of the six upper dorsal vertebrae; it divides as it ascends 
the neck into the splenius capitis and splenius colli. 

The splenius capitis (cervico-mastoideus) is inserted into the 
rough surface of the occipital bone between the two curved lines, 
and posterior border of the mastoid process of the temporal 
bone. 

The splenius colli (dorso-trachelius) is inserted into the posterior 
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tubercles of the transverse processes of the three upper cervical 
vertebrae. 

Relations.—By its superficial surface with the trapezius, sterno- 
mastoideus, levator anguli scapulw, rhomboideus minor and major, 
and serratus posticus superior. By its deep swrface with the 
spinalis dorsi, longissimus dorsi, semi-spinalis colli, complexus, 
trachelo-mastoideus, and transversalis cervicis. The tendons of 
insertion of the splenius colli are interposed between and united 
with the tendons of the levator anguli scapule in front, and the 
transversalis cervicis behind, 

Nerve Supply—The great occipital, and the external branches of 
the posterior divisions of the cervical and five upper dorsal nerves. 

The splenii of opposite sides of the neck leave between them a 
triangular interval, in which the complexus is seen. 


Fourth Layer, 


Dissection.—The two serrati and two splenii muscles must be 
removed by cutting them away from their origin and insertion, and 
the vertebral aponeurosis laid open, to bring the fourth layer into 
view. 

Three of these muscles: viz., sacro-lumbalis, longissimus dorsi, 
and spinalis dorsi, are associated under the name of ERECTOR SPINE. 
They occupy the lumbar and dorsal portion of the back. The 
remaining four are situated in the cervical region. 

The Sacko-LUMBALIS and LONGISSIMUS DORSI aise by a common 
origin from the posterior third of the crest of the ilium, the oblique 
sacro-iliac ligament, articular and spinous tubercles of the sacrum, 
spinous processes of the lumbar vertebra, and, deeply, from the 
posterior transverse tubercles of the lumbar vertebrae ; the external 
portion being fleshy, the internal tendinous. The tendinous por- 
tion is broad and flat, and gives origin by its deep surface to a con- 
siderable part of the muscular fibres. In the lumbar region, the 
muscle proceeding from this extensive origin is a broad and thick 
musculo-tendinous mass, on the surface of which, opposite the last 
rib, a line of separation is apparent, the outer portion, about one- 
ee being the sacro-lumbalis, the inner two-thirds the longissimus 

orsi. 

The sacro-lumbalis (ilio-costalis, Theile) ascends upon the chest 
internally to the angles of the ribs, and is inserted by separate slips, 
the four upper tendinous, the two lower fleshy, into the angles of 
the six lower ribs. 

If this muscle be turned a little outwards, a number of tendinous 
slips will be seen which take their origin from the upper border of 
the ribs near their angles, and terminate in muscular fasciculi, 
which prolong the sacro-lumbalis to the upper part of the chest. 
This is the musculus accessorius ad sacro-lumbalem ; it arises from 
the six lower ribs; and is inserted by separate tendons into the 
angles of the six upper ribs and transverse process of the seventh 
cervical vertebra. 
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The longissimus dorsi is inserted by two series of tendons, in- 
ternal and external: the internal being implanted into the posterior 
transverse processes (processus ac- 
eessorii) of the lumbar, and trans- 
verse processes of all the dorsal ver- 
tebree; the external into the trans- 
verse processes (lumbar ribs) of the 
lumbar vertebrie, and all the ribs, ex- 
cepting the first, between their tu- 
bercles and angles. 

The Sprnatis porst arises from 
the spinous processes of the two 
upper lumbar and two lower dorsal 
vertebrae, and is inserted into the 
spinous processes of the upper dorsal 
vertebree from the second to the sixth 
or eighth. . It also receives several 
fasciculi from the longissimus dorsi 
and semi-spinalis dorsi. The two 
muscles form an ellipse, which em- 
braces the spinous processes of the 
dorsal vertebree.} 

Relations. — The erector spins 
muscle is in relation by its swper- 
ficial surface (in the lumbar region) 
with the serratus posticus inferior 
and latissimus dorsi; (in the dorsal 
region) with the vertebral aponeu- 
rosis, which separates it from the 
latissimus dorsi, trapezius, and ser- 
ratus posticus superior, and with 
the splenius. By its deep surface 
(lumbar region) with the multifidus 
Spine, transverse processes of the 
lumbar vertebrz, and middle layer 
of the lumbar fascia, which separates 
it from the quadratus lumborum ; (dorsal region) with the multifidus 
spine, semi-spinalis dorsi, levatores costarum, intercostal muscles, 


* Fourth and fifth, and part of the sixth layer of the muscles of the back. 
1. Common origin of the erector spine. 2. Sacro-lumbalis. 3. Longissimus 
dorsi. 4. Spinalis dorsi. 5. Cervicalis ascendens. 6. Transversalis cervicis, 
7 Trachelo-mastoideus. 8. Complexus. 9. Transversalis cervicis, showing 
its origin. 10. Semi-spinalis dorsi. 11. Semi-spinalis colli, 12. Rectus 
posticus minor. 13. Rectus posticus major. 14. Obliquus superior. 15. Obliquus | 
inferior. 16. Multifidus spine. 17. Levatores costarum, 18, Inter-transyer- 
sales. 19. Quadratus lumborum. 
_ + Many anatomists include under the name of erector spine not only the 
sacro-lumbalis with its accessory portion, and the longissimus dorsi, but also 
the 2 am dorsi, cervicalis ascendens, transversalis cervicis and trachelo- 
mastoi 
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and ribs as far as their angles. Internally or mesially, with the 
multifidus spine, and semi-spinalis dorsi, which separates it from 
_ the spinous processes and arches of the vertebree. 

The fascia lumborum, with the spinal column, aponeurosis of the 
latissimus dorsi, and ribs, forms a complete osseo-aponeurotic sheath 
for the erector spine. 

The CERVICALIS ASCENDENS vel descendens is the continuation of 
the sacro-lumbalis upwards into the neck. It arisesfrom the angle 
of the third, fourth, fifth and sixth rib, and is inserted by slender 
tendons into the posterior tubercles of the transverse processes of 
the third, fourth, fifth, and sixth cervical vertebrae. The term 
descendens, applied to this muscle, can only be correct when it is 
described as arising in the neck and passing downwards to the ribs. 

Relations.—By its superficial surface with the levator anguli sca+ 
pule ; by its deep surface with the upper intercostal muscles, ribs, 
and intertransverse muscles ; externally with the scalenus posticus 
and medius ; internally with the transversalis cervicis. The ten- 
dons of insertion are mterposed between the attachments of the 
scalenus medius and posticus and transversalis cervicis, with which 
they are united. 

The TRANSVERSALIS CERVICIS appears to be the continuation 
upwards into the neck of the longissimus dorsi; it arises from the 
transverse processes of the five or six upper dorsal vertebrae, and is 
inserted into the posterior tubercles of the transverse processes of 
the cervical vertebrae, from the second to the sixth. It receives a 
fasciculus from the longissimus dorsi and several small slips from 
the trachelo-mastoideus. 

Relations—By its superficial surface with the levator anguli 
scapulz, splenius, and longissimus dorsi. By its deep swrface with 
the complexus, trachelo-mastoideus, and vertebrae; externally with 
the musculus accessorius ad sacro-lumbalem and cervicalis ascen- 
dens; internally with the trachelo-mastoideus and complexus. 
The tendons of insertion of this muscle are interposed between the 
tendons of insertion of the cervicalis ascendens on the outer side, 
and those of origin of the trachelo-mastoid on the inner side. 

The TRACHELO-MASTOIDEUS (complexus parvus) is likewise a con- 
tinuation upwards from the longissimus dorsi. It is a slender and 
delicate muscle, arising from the transverse processes of the three 
upper dorsal and last cervical, and from the articular processes of 
the three next cervical vertebree, its origin being similar to that of 
the complexus, with which and the origin of the transversalis cer- 
' vicis it is closely connected. It receives a fasciculus from the lon- 
gissimus dorsi, and is inserted into the posterior border and summit 
of the mastoid process. 

Relations.—The same as the preceding muscle, excepting that it 
is interposed between the transversalis cervicis and complexus. 

Nerve Supply.—This and the preceding muscles are supplied b 
the external branches of the posterior divisions of the dorsal an 
cervical nerves. 

The Comriexvs (trachelo-occipitalis) is a large muscle, forming 
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with the splenius the great bulk of the back of the neck. It 
crosses the direction of the splenius, arising from the transverse 
processes of the three upper dorsal and last cervical, and from the 
articular processes of the three next lower cervical vertebrae; and 
is inserted into the rough surface of the occipital bone between the 
two curved lines, as far as the occipital spine. The complexus is 
marked in the upper part of the neck by a transverse tendinous 
intersection. 

A large fasciculus of the complexus lying superficially to that 
muscle, and remarkable for consisting of two fleshy bellies with an 
intermediate tendon, is usually described under the name of biventer 
cervicis. Considered as a separate muscle, it arises by three or 
four slips from the transverse processes of the dorsal vertebrae, from 
the fourth to the seventh ; and is inserted into the inner portion of 
the superior curved line of the occipital bone. Its tendons of origin 
lie internally to the insertions of the longissimus dorsi, and are 
connected with those of the semi-spinalis colli; and its lower belly 
receives a fasciculus from the longissimus. The outer border of the 
upper belly is united with the complexus; in the rest of its course 
it is free. 

Relations.—By its superficial surface with the trapezius, splenius, 
trachelo-mastoideus, transversalis cervicis, and longissimus dorsi. 
By its deep surface with the semi-spinalis dorsi and colli, recti and 
obliqui. It is separated from its fellow of the opposite side by the 
ligamentum nuche, and from the semi-spinalis colli by the profunda 
cervicis artery, princeps cervicis branch of the occipital, and pos- 
terior cervical plexus of nerves. 

Nerve Supply.—The great occipital, and internal branches of 
posterior divisions of the six lower cervical and five upper dorsal 
nerves. 


Fifth Layer. 


Dissection.—The muscles of the preceding layer are to be removed 
by dividing them transversely through the middle, and turning one 
extremity upwards, the other downwards. In this way the whole 
of the muscles of the fourth layer may be dissected off, and the re- 
maining muscles of the spine brought into a state to be examined. 

The SEMI-SPINALES MUSCLES are connected with the transverse and 
spinous processes of the vertebrae, spanning one-half the vertebral 
column ; hence their name semi-spinales. 

The SEmI-sPrInauis Dorst arises from the transverse processes of 
the dorsal vertebree from the sixth to the tenth; and is inserted 
into the spinous processes of the four upper dorsal and two lower 
cervical vertebrae. It is united below with the spinalis dorsi, and 
above with the semi-spinalis colli; it also sends several small slips 
to the longissimus dorsi. 

The Semi-spivauis couu, larger than the preceding, arises from 
the transverse processes of the five or six upper dorsal vertebra ; 
and is inserted into the spinous processes of the cervical vertebre 
from the second to the fifth. 
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Relations.—By their superficial surface the semi-spinales are in 
relation from below upwards with the spinalis dorsi, longissimus 
dorsi, complexus, splenius, profunda cervicis and princeps cervicis 
artery, and posterior cervical plexus of nerves. By their deep sur- 
face with the multifidus spinz muscle. 

Nerve Supply.—The semi-spinales are supplied by the internal 
branches of the posterior divisions of the dorsal and cervical 
nerves. 

On the middle line in the cervical region is a small muscle, the 
analogue of the spinalis dorsi, termed the spinalis cervicis. It is 
extremely irregular; arising from the spinous processes of the two 
upper dorsal or two lower cervical vertebrae ; and inserted into the 
spinous process of the axis, and sometimes into the next one or two 
vertebree. 

Occipital Group.—This group of small muscles is intended for the 
movements of the cranium on the atlas, and atlas on the axis. 

The Rectus posticus Magor (superficialis) arises from the spinous 
process of the axis: and is inserted into the inferior curved line of 
the occipital bone. 

The Recrus posticvs MINOR (profundus) arises from the spinous 
tubercle of the atlas; and is inserted into the rough surface of the 
occipital bone, beneath the inferior curved line. 

The RECTUS LATERALIS arises from the transverse process of the 
atlas, and is inserted into the rough surface of the occipital bone, 
externally to the condyle. 

The OBLIQUUS INFERIOR (major) arises from the spinous process 
of the axis, and passes obliquely outwards to be inserted into the 
extremity of the transverse process of the atlas. __ 

The OBLIQUUS SUPERIOR (minor) arises from the extremity of the 
transverse process of the atlas, and passes obliquely inwards to be 
inserted into the rough surface of the occipital bone, between the 
curved lines, and directly behind the mastoid process. 

Relations.—By their superficial surface the recti and obliqui are 
in relation with a strong aponeurosis which separates them from 
the complexus. By their deep swrface with the atlas and axis. 
The rectus posticus major partly covers in the rectus minor. The 
rectus lateralis is in relation by its anterior surface with the in- 
ternal jugular vein, and by its posterior surface with the vertebral 
artery. 

Nerve Supply—The recti and obliqui are supplied by the pos- 
terior divisions of the first and second cervical nerves. 


Siath Layer. 

Dissection.—The semi-spinales muscles must be removed to ob- 
tain a good view of the multifidus spinze, which lies beneath them, 
and fills up the concavity between the spinous and transverse pro- 
cesses, the whole length of the vertebral column. 

The Muttirinus spina, consisting of about twenty-two small 
muscular fasciculi, extends along the vertebral groove from the 
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sacrum to the axis. The muscle commences by tendinous fibres on 
the dorsum of the sacrum, proceeding from the lateral tubercles of 
the sacrum and even from the lateral cornu of the coccyx, and 
passing obliquely upwards and inwards to the spinous tubercles. 
The fasciculi arise inferiorly from the sacrum, ilium, and tendon of 
the erector spine; in the lumbar region from the articular and 
posterior transverse processes of the vertebrae; in the dorsal region 
from the transverse processes; and in the cervical region from the 
articular processes of the four inferior vertebrex. They are inserted 
into the spinous processes and lamine of all the vertebra from the 
sacrum to the axis. Of the twenty-two fasciculi, six are lumbar, 
twelve dorsal, and four cervical. Hach fasciculus, separate below, 
spreads out as it ascends, and passing over the next vertebra, is 
inserted into the four or five immediately above it. The muscle is 
thick inferiorly; and the uppermost fasciculus larger than those 
immediately below it. 

Relations.—By its superficial surface with the longissimus dorsi, 
semi-spinalis dorsi, and semi-spinalis colli. By its deep surface 
with the laminz and spinous processes of the vertebral column, and 
in the cervical region with the ligamentum nuche. 

The InTERSPINALES are small muscular slips arranged in pairs 
and situated between the spinous processes of the vertebra. In the 
cervical region there are six pairs of these muscles, the first being 

laced between the axis and third vertebra, the sixth between the 
ast cervical and first dorsal; they are attached to the apices of the 
spinous processes, and are separated by the interspinous ligaments. 
In the dorsal region, rudiments of these muscles are occasionally 
met with between the upper and lower vertebree, but are absent in 
the rest. In the lumbar region there are six pairs of interspinales, 
the first pair occupying the interspinous space between the last 
dorsal and first lumbar vertebra, the last, the space between the 
fifth lumbar and sacrum. They are thin, broad, and imperfectly 
developed. Rudimentary interspinales are occasionally met with 
between the sacrum and coccyx; these are the analogues of the 
caudal muscles of brutes; in man they are named collectively the 
extensor coccygis (sacro-coccygeus posticus). 

The INTER-TRANSVERSALES (inter-transversarii) are small quadri- 
lateral muscles situated between the transverse processes of the 
vertebrae. In the cervical region they are arranged in pairs cor- 
responding with the double conformation of the transverse processes, 
the vertebral artery and anterior division of a cervical nerve lying 
between them. The rectus anticus minor and rectus lateralis 
represent the inter-transversales between the atlas and cranium. 
In the dorsal region the anterior inter-transversales are represented 
by the intercostal muscles, while the posterior are mere tendinous 
bands, muscular only between the first and last vertebrae. In the 
lwmbar region, the anterior inter-transversales are thin, and occupy 
only part of the space between the transverse processes. Analogues 
of posterior inter-transversales exist in the form of small muscular 
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fasciculi (interobliqui, inter-accessorii) extended between the rudi- 
mentary posterior transverse processes of the lumbar vertebrae. 

The Lrvatorrs costaruM (supra-costales) are divided into long 
and short. The short (breves), twelve in number at each side, arise 
from the apex and lower border of the transverse process of the 
last cervical and eleven upper dorsal vertebree; and pass downwards 
and outwards, radiating in their descent, to be imserted into the 
uvper border of all the ribs, between the tuberosity and angle. 
The uppermost muscle is the smallest, and their breadth increases 
from above downwards. 

The levatores costarum longi, four in number at each side, arise 
from the transverse processes of the dorsal vertebree, the seventh to 
the tenth, and are inserted into the four lower ribs; each muscle 

assing over a rib in its descent, and being attached to the mb 
fice as far as its angle. The levatores longi lie superficially to the 
levatores breves and increase in size from above downwards. 

Relations.—By their superficial surface with the sacro-lumbalis, 
longissimus dorsi and transversalis cervicis. By their deep surface 
with the ribs and intercostal spaces ; the levatores breves close the 
intercostal spaces, and are united by their external border with the 
intercostales externi. 

Nerve Supply.—The multifidus spines, interspinales, inter-transver- 
sales, and levatores costarum are supplied by branches from the pos- 
terior divisions of the spinal nerves, from the atlas to the sacrum. 

With regard to the origin and insertion of the muscles of the 
back, the student should be informed that no exact regularity 
attends their attachments. At the best, a knowledge of their pre- 
cise connexions, even were it possible to retain it, would be but a 
barren information, if not absolutely injurious, as tending to exclude 
more valuable learning. We have therefore arranged a plan, by 
which they may be more easily recollected, placing them in a tabu- 
lar form (pp. 226, 227), that the student may see at a glance, the 
origin and insertion of each, and compare the ania rouping 
and similarity of attachment of the various layers. In thin man- 
ner their actions also will be better comprehended, and learnt with 
greater facility. 

In examining the table, the student will observe the constant 
recurrence of the number fowr in the origin and insertion of the 
muscles. Sometimes the four occurs at the top or bottom of a 
region of the spine, and frequently includes part of two regions, 
taking two from each, as in the case of the serrati. Again, he will 
perceive that the muscles of the upper half of the table take 
their origin from spinous processes, and pass outwards to trans- 
verse, whereas the lower half arise mostly from transverse processes. 
To the student we commit these reflections, and leave it to the 
peculiar tenor of his own mind to make such arrangements as will 

e best retained in his memory. 

Actions.—The upper fibres of the trapezius draw the shoulder 

upwards and backwards; the middle fibres, directly backwards; 
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the lower, downwards and backwards. The lower fibres also act 
in producing rotation of the scapula on the chest. If the shoulder 
be fixed, the upper fibres will flex the spine towards the correspond- 
ing side. The latissimus dorsi is a muscle of the arm, drawing it 
backwards and downwards, and at the same time rotating it in- 
wards; if the arm be fixed, the latissimus dorsi will draw the spine 
to that side, and, raising the lower ribs, be an inspiratory muscle; 
and if both arms be fixed, the two muscles will draw the whole 
trunk forwards, as in climbing or walking on crutches. The leva- 
tor anguli scapule lifts the upper angle of the scapula, and with it 
the entire shoulder ; the rhomboidei carry the scapula and shoulder 
upwards and backwards. 

The serrati are respiratory muscles acting in opposition to each 
other, the serratus posticus superior drawing the ribs upwards, and 
thereby expanding the chest; the inferior drawing the lower ribs 
downwards, and diminishing the cavity ofthe chest. The former is 
an inspiratory, the latter an expiratory muscle. The splenii muscles 
of one side draw the vertebral column backwards and to one side, and 
rotate the head towards the corresponding shoulder. The muscles 
of opposite sides acting together, draw the head directly backwards. 
They are direct antagonists of the sterno-mastoid muscles. 

The sacro-lumbalis with its accessory muscle, the longissimus 


_ dorsi and spinalis dorsi, are known by the general term of erector 
_ spine, which sufficiently expresses their action. ‘They keep the 


spine supported in the vertical position by their broad origin from 
below, ant by their insertion, by distinct tendons, into the ribs and 
spinous processes. Being made up of a number of distinct fasci- 
culi, which act alternately, the spine is kept erect without fatigue, 
even when the muscles have to counterbalance a corpulent abdo- 
men. ‘The continuations upwards of these muscles into the neck 
preserve the steadiness and uprightness of that region, When the 
muscles of one side act alone, the neck is rotated on its axis. The 
complexus, being attached to the occipital bone, draws the head 
baci wards, and counteracts the muscles of the anterior part of the 
neck. It assists also in the rotation of the head. 

The semi-spinalis and multifidus spince muscles act directly on 
the vertebree, and contribute to the general action of supporting the 
vertebral column erect. 

The four little muscles situated between the occiput and the first 
two vertebree, effect the various movements between these bones; 
the recti producing the antero-posterior actions: the obliqui the 
rotatory motions of the atlas on the axis. 

The actions of the remaining muscles of the spine, the inter- 
ed and inter-transversales, are expressed in their names. 

hey approximate their attachments, and assist the more powerful 
muscles in preserving the erect position of the body. 

The levatores costarwm raise the posterior parts of the ribs, and 
are probably more serviceable in preserving the articulation of the 
ribs from displacement, than in raising them in inspiration, 
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ORIGIN. 
Spinous Transverse : 

Layers. irene | Procaabe. Ribs. Additional. 

lst Layer. 

P last cervical occipital bone and 
Trapezius .- f 12 dorsal. }. oe : f ligamentum nuche 
Latissimus dorsi . f * ey Jower dor ae . |4lower | sacrum and ilium . 

2nd Layer. 
: ee 
Levator anguli } cal posterior é . . . . 
scapule . tubercles | 
Rhomboideus minor gauche aod Bie szeke cae Preis 
Rhomboideus major 4upper dorsal . ai MS ce : r ontylicee <a s 
3rd Layer. : 
Serratus posticus | a oe } 
PURRELOE Si:25° . 2 upper dorsal : 


Serratus posticus f 2 lower dorsal, F 
inferior . 2 upper lumbar 


; aoe lig. nuche, 
Splenius capitis . { g. i 
; : last cervical, > " - : 5 . . . . g 
Splenius colli. . 6 upper dorsal i 
4th Layer. 
Sacro-lambalis Sas 8 . : ee os Stns . = 
Accessorius ad angles, 
sacro-lumbalem Seni eis ae ga 6 lower | $ °°. -- See 
E. fz A sacrum and lumbar 
Longissimus dorsi. A > ; oo): ogee : rj vertebrae. ia. 
Sth a : ower dorsal, 
Spinalis dorsi. . f 2 upper lumbar Paee yy ave. hee <1 Vai aeate 
af 
Cervicalis ascendens ear ‘ Pee te tt = “3rd, ath, } 5 a ‘ 
5th, 6th 
Tranversalis cervicis . s § 6 pid a } io eae ° ° ; 
Trachelo-mastoideus Ake gee f ope al i. ) Oe to eee 
: id d 
cen i RE . - (1) ibeereereioal| 3° “4) aie | 
Biventer cervicis . . .  . | doresl aehto7eh| >. ] 
5th Layer. ia 
Semi-spinalis dorsi. ou teens 6thtol0thdorsal}; . . 2 
Semi-spinalis colli . g Bin ap f . dorsal . . . «iH teoe 
Rectus posticusmajor |axis . . ane sed eeu 
Rectus posticus minor /atlas  . . . ° 4 y 5 ° : a 
Rectus lateralis . gh AE. ae atlas |, ate i STR) eee 
Obliquus inferior . axis “ ‘ BES at? Me sy * ' meee 
Obliquus superior . ay . Oe a ae Sirs < ee « & 
6th Layer. | 
sac ilium, ten- 
Multifidus spine . MUP Viger ape de 4 don o erat si} 
articular proc. 
Inter-spinales © cervical & lumbar anya ia ane ia . eee | 
Inter-transversales hie oa cervical&lumbar| .  . 5 ., J) ee 
Levatores costarum ° . 5 { ee be ote pit ° . . . 


Spinous Processes. 
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3 upper cervical 


last cervical 


‘Transverse 
Processes, 


' all the lumbar 
and dorsal. 


cre 2nd to 6th 


{How 


2nd to 5th cervical 


or 8th. 


Ss. '¢, ¢*e 2 


dorsal, 


3rd, 4th, 5th, 6th 
cervical, 


2nd to 6th cer- 
f vical. 


cervical. 


allexcept atlas . 
cervical and lumbar. 


cervical & lumbar 


INSERTION, 


Ribs. 


souaee ak 
_ aay 


. 


2nd, 3rd, 4th, and 5th, 


4 lower. 


angles of 6 lower. 
angles of 6 upper. 


11 lower, between tu- 
bercles and angles, 


all, between tubercles 
and angles, 


Q 2 


Additional, 


clavicle, acromion, and 
spine of scapula. 

bicipital groove of 
humerus, 


superior angle and base 
of scapula, 


base of scapula, 
base of scapula, 


occipital and temporal 
bone, and mastoid 
process, 


mastoid process, 

occipital bone between 
the curved lines, 

occipital bone, supe- 
rior curved line. 


occipital bone. 
occipital bone. 
occipital bone. 


occipital bone, 


all the lamine, except 
atlas. 
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MUSCLES OF THE THORAX. 


The principal muscles situated on the front and sides of the 
thorax belong in their actions to the upper extremity, with which 
they will be described. They are the pectoralis major and minor, 
subclavius and serratus magnus. The true thoracic muscles, which 
appertain exclusively to the actions of the ribs, are, the 


Intercostales externi, Subcostales, 
Intercostales interni, Triangularis sterni. 


The intercostal muscles are two planes of muscular and tendinous 
fibres directed obliquely between adjacent ribs and closing the inter- 
costal spaces. They are seen partially on the reflection of the pec- 
toral muscles, or on the inner surface of the chest. The triangularis 
sterni is within the chest, and requires the removal of the anterior 
part of the thorax to bring it into view. 

The InTERCOSTALES EXTERNI, eleven on each side, commence pos- — 
teriorly at the tubercles of the ribs, and advance forwards to the 
costal cartilages, where they terminate in a thin aponeurosis which 
is continued onwards to the sternum. Their fibres are directed 
obliquely downwards and inwards, pursuing the same line with 
those of the external oblique muscle of the abdomen. They are 
thicker than the internal intercostals, and more tendinous in 
structure. 

The INTERCOSTALES INTERNI, also eleven on each side, commence 
anteriorly at the sternum, and extend backwards as far as the 
angle of the ribs, whence they are prolonged to the vertebral 
column by a thin aponeurosis. Their fibres are directed obliquely 
downwards and backwards, corresponding with those of the internal 
oblique muscle of the abdomen, and crossing those of the external 
intercostals. ae 

In structure the intercostal muscles consist of an admixture of 
muscular and tendinous fibres. They arise from the two lips of 
the lower border of the rib, the external from the outer lip, the 
internal from the inner; and are inserted into the upper border of 
the rib below, encroaching somewhat on its surfaces. 

Nerve Supply.—The intercostal nerves. 

The Suscostatxs (infracostales; intracostales) are nine or ten 
small muscles situated within the thorax at its posterior part, and 
lying upon the ribs, They increase in size from above downwards, 
and the direction of their fibres corresponds with that of the inter- 
costales interni. Each muscle arises from the front of a rib, and 
is inserted into the front of the rib but one below; the first sub- 
costalis is often absent. 

Relations.—The external intercostals, by their external surface, 
with the muscles which immediately invest the chest, viz., pecto- 
ralis major and minor, serratus magnus, serratus posticus superior 
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and inferior, scalenus posticus, sacro-lumbalis and longissimus dorsi 
with their continuations, cervicalis ascendens and transversalis cer- 
vicis, levatores costarum, and obliquus externus abdominis. By 
their internal surface with the internal intercostals, intercostal 
vessels and nerves, and posteriorly with the pleura, a thin aponeu- 
rosis being interposed. The internal intercostals, by their eaternal 
surface with the external intercostals, and intercostal vessels and 
nerves; by their internal surface with the pleura costalis, trian- 
gularis sterni, subcostales, and diaphragm. 

The TRIANGULARIS STERNI (sterno-costalis), situated upon the 
inner wall of the front of the chest, arises by a thin aponeurosis 
from the side of the sternum, ensiform cartilage, and sternal ex- 
tremities of the costal cartilages from the third to the sixth or 
seventh; it is inserted by fleshy digitations into the second, third, 
fourth, and fifth costal cartilages and corresponding ribs. 

Relations —By its external surface with the sternum, ensiform 
cartilage, costal cartilages, internal intercostal muscles, and internal 
mammary vessels. By its internal surface with the pleura cos-, 
talis, cellular tissue of the anterior mediastinum, and diaphragm. 
The lower fibres of the triangularis sterni are continuous with those 
of the transversalis abdominis. 

Nerve Supply.—tThe intercostal nerves. 

Actions of the Respiratory Muscles.—Respiration is produced by 
the alternate enlargement and diminution of the capacity of the 
thorax. The diaphragm by its descent enlarges the perpendicular 
Measurement and produces abdominal inspiration. Abdominal 
expiration is the result of the recoil of the abdominal walls—at- 
mospheric pressure on them, and when forced the contraction of 
the abdominal muscles. Thoracic inspiration is an active move- 
ment produced by the elevation of the ribs which enlarges the 
capacity of the chest antero-posteriorly, and also laterally. It is 
accomplished by the powerful muscles of the chest, the serratus 
magnus, and pectorales major and minor, and others attached from 
above to the ribs. But during tranquil thoracic respiration, the 
elevation of the ribs is produced by the intercostales externi, and 
the opposite movement of expiration is owing to the elastic recoil 
of the costal cartilages, aided by the intercostales interni. Those 
fibres of the intercostales interni which are situated between the 
costal cartilages act like the externi in elevating the chest in in- 
spiration, their fibres having the same relation to the costo-sternal 
joint which the externi have to the costo-vertebral. Tranquil re- 
spiration is a vital effort produced by muscular contraction—tran- 

uil expiration a mechanical recoil. The account of the actions of 
the intercostal muscles here given, is in accordance with Mr. Hut- 
chison’s views, but many writers dispute the accuracy of his state- 
ments, especially with reference to the anterior fibres of the inter- 
costales interni. Many also believe that both sets of intercostals 
are elevators only. 
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The muscles of respiration may be enumerated as follows :— 
Dilating, or inspiratory muscles. 


Intercostales externi, Subcostales, 
Levatores costarum, Diaphragma, 

assisted occasionally by the 
Sterno-cleido-mastoidei, Subclavii, 
Scaleni, Pectorales majores, 
Serrati postici superiores, Latissimi dorsi, 
Pectorales minores, Cervicales ascendentes, 
Serrati magni, Accessorii ad sacro-lumbales. 

Contracting, or expiratory muscles. 

Intercostales interni, Transversales abdominis, 
Triangulares sterni, Recti abdominis, 
Obliqui externi, Pyramidales, 
Obliqui interni, 

assisted occasionally by the 
Serrati postici inferiores, Quadrati lumborum, 
Longissimi dorsi, Serrati magni. 


Sacro-lumbales, 
To which may be added, as expiratory powers, the costal car- 
tilages; acting by virtue of their elasticity. 
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The muscles of the abdominal region are, the— 


Obliquus externus (descendens), Rectus, 

Obliquus internus (ascendens), Pyramidalis, 

Cremaster, Quadratus lumborum, 

Transversalis, Psoas parvus, 
Diaphragma, 


Dissection.—The dissection of the abdominal muscles is to be 
commenced by making three incisions :—The first, vertical, in the 
middle line, from over the lower part of the sternum to the pubes ; 
the second, transverse, from the top of the first incision across the 
chest, as far back as the knife can be carried; the third, oblique, from 


the umbilicus, downwards and outwards, to the anterior superior 


spine of the ilium. The three flaps included by these incisions 
should then be dissected back in the direction of the fibres of the 
externai oblique muscle, beginning at the angle of each. The in- 
tegument and superficial fascia should be dissected off separately, 
so as to enable the student to examine the relation of the vessels to 
the parts connected with hernia. ; 

When the external oblique muscle is dissected on both sides, a 
white tendinous line will be seen along the middle of the abdomen, 
extending from the ensiform cartilage to the pubes; this is the linea 
alba. A little external to it, on each side, two curved lines will 
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F9. 153.* 


* Muscles of the anterior aspect of the trunk; on the left side the super- 
ficial layer is seen, on the right the deeper layer. 1. Pectoralismajor. 2. Del- 
toid; the interval between these muscles lodges the cephalic vein. 38. Ante- 
rior border of the latissimus dorsi. 4. Serratusmagnus. 5. Subclavius, right 
side. 6. Pectoralis minor. 7. Coraco-brachialis. 8. Upper part of the biceps, 
showing its two heads. 9. Coracoid process of the scapula. 10. Serratus 
magnus, right side. 11. External intercostal muscle of the fifth intercostal 
space, 12. External oblique. 13. Its aponeurosis; the median line to the right 
of this number is the linea alba: the curved line to its left, the linea semilu- 
naris ; the transverse lines above and below the cipher, the line transverse. 
14, Poupart’s ligament. 15. External abdominal ring; the margin above the 
ring is the superior or internal pillar; the margin below the ring, the inferior 
or external pillar; the curved intercolumnar fibres are seen proceeding up- 
wards from Poupart’s ligament to strengthen the ring. The numbers 14 and 
15 are placed on the fascia lata of the thigh; the opening immediately to the 
left of 15 is the saphenous opening. 16. Rectus muscle of the right side 
brought into view by the removal of the anterior segment of its sheath; * pos- 
terior segment of its sheath with the divided edge of the anterior seg- 
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be observed extending from the eighth rib to the spine of the pubes, 
and bounding the recti muscles; these are the line semilunares. 
Some transverse lines, linew transverse, three in number, connect the 
lineze semilunares with the linea alba at and above the umbilicus. 

The ExteRNAL OBLIQUE MUSCLE (obliquus externus abdominis, 
descendens: costo-abdominalis) is the external flat muscle of the 
abdomen. Its name is derived from the obliquity of its direction, 
and the descending course of its fibres. It arises by fleshy digita- 
tions from the external surface of the eight inferior ribs; the five 
upper digitations being received between corresponding processes of 
the serratus magnus, the three lower, of the latissimus dorsi. The 
fleshy fasciculi proceeding from this extensive origin terminate on 
the front of the abdomen in a broad aponeurosis, and posteriorly are 
inserted into the outer lip of the crest of the ilium, for two-thirds 
its length, and into the anterior superior spinous process. The 
aponeurosis is united, in front, by its under surface, with that of 
the obliquus internus, forming the anterior wall of the sheath of 
the rectus, and is inserted into the linea alba, front of the pubes, 
spine of the pubes and pectineal line. 

The lower border of the aponeurosis, which is stretched between 


the anterior superior spinous process of the ilium and the spine of - 


the pubes, is round from being folded inwards, and forms Poupart’s 
ligament; the insertion into the pectineal line is Gimbernat’s 
ligament. 

Just above the crest of the pubes is the external abdominal ring, 
a triangular opening formed by the separation of the fibres of the 
aponeurosis of the external oblique. Jt is oblique in direction and 
corresponds with the course of the fibres of the aponeurosis. It is 
bounded below by the crest of the pubes; on either side by the 
borders of the aponeurosis, which are termed pillars ; and above by 
some curved fibres (intercolwmnar) which originate from Poupart’s 
ligament, and cross the upper angle of the ring, to give it strength. 
The external pillar, which is at the same time inferior from the 


obliquity of the opening, is inserted into the spine of the pubes; — 


the internal or superior pillar forms an interlacement with its 
fellow of the opposite side over the front of the symphysis pubis. 
The external sbeniamnal ring gives passage to the spermatic cord 
in the male, and the round ligament in the female: they are both 
invested in their passage through it by a prolongation of the fascia 
of the external oblique muscle, the intercolumnar fascia, or fascia 
spermatica. aes Ei 

The pouch of inguinal hernia, in passing through this opening, 
receives the intercolumnar fascia as one of its coverings.* 


ment. 17. Pyramidalis muscle. 18. Internal oblique. 19. Conjoined tendon of 
the internal oblique and transversalis descending behind Poupart’s ligament to 
the pectineal line. 20. The arch formed between the lower curved border of 
the internal oblique muscle and Poupart’s ligament; it is beneath this arch 
that the spermatic cord and oblique inguinal hernia pass. 

* In connexion with this and the two following muscles the student should 
refer to the description of hernia at page 303. 
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: Relations.—By its external surface with the superficial fascia, 
integument, cutaneous vessels and nerves, particularly the super- 
ficial epigastric and superficial circumflexa ilii vessels, and latissi- 
mus dorsi, by which it is overlapped posteriorly. By its internal 
surface with the internal oblique, lower part of the eight inferior 
ribs and intercostal muscles, cremaster, spermatic cord in the male, 
and round ligament in the female. The upper border of the ex- 
ternal oblique is continuous with the pectoralis major. 

Nerve Supply.—Anterior branches of the lower intercostals. 

The external oblique is now to be removed by making an incision 
from the anterior superior spine of the ilium towards the umbilicus 
as far as the aponeurosis can be separated from the subjacent 
muscle. From this latter point an incision is to be made to the 
crest of the pubis, and the aponeurosis included in these incisions 
to be turned down to Poupart’s ligament. The remainder of the 
muscle may be removed by carrying a perpendicular incision from 
the end of the first up to the chest, and dissecting off the aponeu- 
rosis and muscle. 

The INTERNAL OBLIQUE MUSCLE (obliquus internus abdominis, 
ascendens ; ilio-abdominalis) is the middle flat muscle of the abdo- 
men. It arises from the outer half of Poupart’s ligament, from the 
middle of the crest of the ilium for two-thirds its length, and from 

the fascia lumborum. Its fibres diverge from their origin, those 
from Poupart’s ligament curving downwards, those from the ante- 
rior part of the crest of the ilium passing transversely, and the rest 
ascending obliquely. The muscle is inserted into the pectineal line 
and crest of the pubes, linea alba, and lower border of the four in- 
ferior ribs. At its origin from the fascia lumborum it becomes the 
bond of union between the aponeurosis of the transversalis and that 
of the latissimus dorsi. 

Along the upper three-fourths of the linea semilunaris, the 
aponeurosis of the internal oblique separates into two lamellae, 
which pags one in front, the other behind the rectus muscle to the 
linea alba, where they are inserted; along the lower fourth, the 
aponeurosis passes in front of the rectus without separation. The 
two layers, which thus enclose the rectus, consequently form 
for it a sheath, which is incomplete at its posterior and inferior 


art. 

The lowest fibres of the internal oblique are inserted into the 
pectineal line of the pubes in common with those of the trans- 
versalis muscle. Hence the tendon of this insertion is called the 
conjoined tendon of the internal oblique and transversalis. This 
tendon is situated directly behind the external abdominal ring, and 
serves to strengthen what would otherwise be a weak point in the 
abdomen. Sometimes the tendon is insufficient to resist the inter- 
nal pressure and is forced through the external ring; it then forms 
the distinctive covering of direct inguinal hernia. 

The spermatic cord passes beneath the arched border of the 
internal oblique muscle, between it and Poupart’s ligament. The 
interval between this lower border and Poupart’s ligament is there- 
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fore called the spermatic or inguinal canal. During its passage 


some fibres are given off from the lower border of the muscle, which ~ 


accompany the cord downwards to the testicle, and form loops 
around it; this is the cremaster muscle. In the descent of oblique 
inguinal hernia, which travels the same course as the spermatic 
cord, the cremaster muscle forms one of its coverings. 

The CREMASTER, considered as a distinct muscle, arises from the 
middle of Poupart’s ligament, and forms a series of loops upon the 
spermatic cord. A few of its fibres are inserted into the tunica 
vaginalis, the rest (crus internum) ascend along the inner side of 
the cord, to be inserted, with the conjoined tendon, into the pecti- 
neal line of the os pubis. 

Relations.—The internal oblique is in relation by its external 
surface with the external oblique, latissimus dorsi, spermatic cord, 
and external abdominal ring. By its internal surface with the 
transversalis muscle, fascia transversalis, internal abdominal ring, 
and spermatic cord. By its lower and arched border with the 
spermatic cord; forming the upper boundary of the spermatic 
canal. 

The cremaster is in relation by its external surface with the 
aponeurosis of the external oblique, and intercolumnar fascia; by 
its internal surface with the fascia propria of the spermatic cord. 

The internal oblique muscle is to be removed by separating it 
from its attachment, to the ribs above, the crest of the ilium and 
Poupart’s ligament below. It should be divided behind by a verti- 
cal incision extending from the last rib to the crest of the ilium, as 
its lumbar attachment cannot at present be examined. ‘Fhe muscle 
is then to be turned forwards. Some degree of care will be required 
in performing this dissection, from the difficulty of distingnishing 
between this muscle and the one beneath. A thin layer of cellular 
tissue is all that separates them for the greater part of their extent. 
Near the crest of the ilium the circumflexa ilii artery ascends be- 
tween the two muscles, and forms a guide to their separation ; but 
just above Poupart’s ligament they are so closely united, that sepa- 
ration is impossible. 

Nerve Supply.—Ilio-inguinal and ilio-hypogastric of first lumbar, 
and anterior branches of lower intercostals. 

The ‘T'RANSVERSALIS (lumbo-abdominalis) is the internal flat 
muscle of the abdomen; and is transverse in the direction of its 
fibres, as implied in its name. It arises from Poupart’s ligament, 
somewhat less than the outer half, from the anterior two-thirds 
of the internal lip of the crest of the ilium; from the transverse 
processes of the lumbar vertebrae through the medium of the 
posterior aponeurosis, and from the inner surface of the six inferior 
costal cartilages. The superior fibres, proceeding from the a 


of the seventh rib, are inserted into the ensiform cartilage; the © 


inferior fibres, proceeding from Poupart’s ligament, curve down- 
wards to be inserted by means of a tendinous expansion common to 
it, and the internal oblique, the conjoined tendon of the internal 
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oblique and transversalis, into the pectineal line of the pubes ; while 
the fibres intermediate between these points terminate near the 
outer border of the rectus in an. aponeurosis, which is continued 
onwards to the linea alba. The upper portion of the aponeurosis, 
closely united with the posterior 
lamella of the aponeurosis of the 
internal oblique, assists in form- 
ing the posterior wall of the sheath 
of the rectus, while the inferior 
portion, commencing at a point 
midway between the umbilicus | 
and pubes, is continued with the {| 
undivided aponeurosis of the in- fA 
ternal oblique in front of the 
rectus. 

The posterior aponeurosis of the 
transversalis divides into three 
lamellz, anterior, middle, and pos- 
terior, which constitute the fascia 
lumborum. The anterior lamella, 
thin and membranous, is at- 
tached to the base of the trans- 
verse processes of the lumbar 
vertebree; the middle lamella, of 
considerable thickness, to their 
apices; the posterior layer re- 
ceives the attachment of the pos- 
terior aponeurosis of the internal 
oblique, and farther back, near 
the border of the erector spine, 
becomes united with the aponeu- 
rosis of the latissimus dorsi. Be- 
tween the anterior and middle 
lamella is lodged the quadratus 
lumborum ; and between the middle and posterior layer, the erector 
spine and multifidus spin, which are thus furnished with aponeu- 
rotic sheaths. 


Fig, 154.* 


* Lateral view of the trunk, showing its muscles, particularly the trans- 
versalis abdominis. 1. Costal origin of the latissimus dorsi. 2. Serratus 
magnus. 3. Upper part of the external oblique, divided in the direction best 
calculated to show the muscles beneath without interfering with its indigita- 
tions with the serratus magnus. 4. Two of the external intercostal muscles, 
5. Two of the internal intercostals. 6. Transversalis. 7. Its posterior apo- 
neurosis. 8. Its anterior aponeurosis forming the posterior layer of the sheath 
of the rectus. 9. Lower part of the left rectus with the aponeurosis of the 
transversalis passing in front. 10. Right rectus muscle. 11. Arched opening 
left between the lower border of the transversalis muscle and Poupart’s liga- 
ment, through which the spermatic cord and oblique inguinal hernia pass. 
12. Tensor vagine femoris, gluteus medius and maximus invested by fascia 
lata. 
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Relations.—By its external surface with the internal oblique, 
the internal surface of the six lower ribs, and internal intercostal 
muscles. By its internal surface with the transversalis fascia, 
which separates it from the peritoneum, with the psoas magnus, 
the lower part of the rectus, and pyramidalis. The spermatic cord 
and oblique inguinal hernia pass beneath the lower border, but have 
no direct relation with it. The wpper border is continuous with the 
diaphragm and triangularis sterni. 

Nerve Supply. Anterior branches of lower intercostals. 

To dissect the rectus muscle, its sheath should be opened by a 
vertical incision extending from over the cartilages of the lower ribs 
to the front of the os pubis. The sheath may then be dissected off 
and turned aside; this is easily done excepting at the line: trans- 
versee, where a close adhesion subsists between the muscle and the 
external wall of the sheath. The sheath contains the rectus and 
pyramidalis muscle. 

The Rectus (sterno-pubis) arises by a double tendon from the 
front and crest of the os pubis, and is inserted by three broad digi- 
tations into the cartilages of the fifth, sixth, and seventh ribs. It 
is traversed by several tendinous intersections, called line trans- 
verse (inscriptiones tendiness). One of these is situated at the 
umbilicus, one over the ensiform cartilage, and one midway between 
these points; when a fourth exists, it occurs below the umbilicus. 
The lineze transverse are vestiges of the abdominal ribs of reptiles, 
and rarely extend completely through the muscle. 

Relations.—By its external surface with the anterior lamella of 
the aponeurosis of the internal oblique, below with the aponeurosis 
of the transversalis, and with the pyramidalis. By its internal 
surface with the ensiform cartilage, cartilages of the ribs from the 
fifth to the ninth, posterior lamella of the internal oblique, perito- 
neum, and epigastric artery and veins. 

Nerve Supply.—The ilio-hypogastric and anterior branches of 
intercostal nerves. 

The Pyramipatis (pubio-subumbilicalis) arises from the crest of 
the os pubis in front of the rectus, and is inserted into the linea alba 
at about midway between the umbilicus and pubes. It is enclosed 
in the sheath with the rectus, and rests against the lower part of 
that muscle ; it is sometimes absent. 

Nerve Supply.—The ilio-hypogastric nerve. 

The rectus may now be divided across the middle, and the two 
ends drawn aside for the purpose of examining the mode of con- 
struction of its sheath. 

The sheath of the rectus is formed, in front, for the upper three- 
fourths of its extent, by the aponeurosis of the external oblique and 
anterior lamella of the internal oblique; behind by the posterior 
lamella of the internal oblique and aponeurosis of the transversalis. 
Midway between the umbilicus and the pubes, the posterior wall of 
the sheath terminates in a thin curved margin (plica semilunaris, 
Douglassii) the aponeurosis of the three muscles passing, below this 
point, altogether in front of the rectus. 
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The next two muscles can be examined only when the viscera of 
the abdomen are removed. ‘To see the quadratus lumborun, it is 
also necessary to divide and draw aside the psoas muscle and the 
anterior lamella of the posterior aponeurosis of the transversalis. 

The Quapratus LumsBorvm (ilio-costalis) is concealed from view 
by the anterior lamella of the posterior aponeurosis of the trans- 
versalis muscle, which is inserted into the bases of the transverse 
processes of the lumbar vertebree. When this lamella is divided, 
the muscle will be seen to consist of two portions :—one, the 
external, arising from the ilio-lumbar ligament and outer lip of the 
crest of the ilium for two inches in extent, and inserted into the 
apices of the transverse processes of the four upper lumbar vertebree 
(sometimes also last dorsal) and last rib; the other, the internal 
and anterior portion, arises by tendinous slips from the transverse 
processes of the three or four lower lumbar vertebrae, and passes 
upwards to be inserted into the lower border of the last mb. If 
the muscle be cut across or removed, the middle lamella of the 
aponeurosis of the transversalis will be seen, attached to the apices 
of the transverse processes ; the quadratus being enclosed between 
the two lamelle as in a sheath. 

Relations.—Enclosed in the sheath formed by the aponeurosis of 
the transversalis muscle, it is in relation, in front, with the kidney, 
colon, psoas magnus, and diaphragm. Behind, but also separated 
by its sheath, with the erector spine. 

Nerve Supply.—Posterior branches of the lumbar nerves. 

The Psoas PARVUS is a small and infrequent muscle which arises 
from the last dorsal and first lumbar vertebra and from the inter- 
vertebral substance between them, and terminates in a long slender 
tendon which expands inferiorly and is inserted into the ilio-pecti- 
neal line and eminence. The tendon is continuous by its outer 
border with the iliac fascia. 

Relations.—It rests on the psoas magnus, and is covered in by 
the peritoneum; superiorly it passes beneath the ligamentum 
arcuatum internum of the diaphragm. 

Nerve Supply.—Branches of the lumbar plexus. 

Diarnracm.—T'o obtain a good view of this important inspi- 
ratory muscle, the peritoneum should be dissected from its under 
surface. It is a transverse muscular septum between the thorax 
and abdomen, and is composed of two portions, thoracic and lumbar, 
the former being named the greater, the latter the lesser muscle. 
The thoracic portion arises from the ensiform cartilage by a dis- 
tinct slip and from the internal surface of the six inferior ribs indi- 

itating with the transversalis. The fibres converge to be inserted 
into the central tendon. 

A triangular interval exists between the sternal and costal portion 
of the muscle at each side, closed by a few irregular muscular fibres 
and by the serous membranes of the cavity of the chest and abdo- 
men. A protrusion of any portion of the contents of the abdomen 
through this opening constitutes phrenic or diaphragmatic hernia. 

The lumbar portion consists of a right and left lateral half (pil- 
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lars, crura); each of which is composed of three smaller pillars or 
crura, internal, middle, and eaternal. ; 
The crura arise from the front and lateral aspect of the bodies 
of the first, second, and third lumbar vertebra, from the inter- 
vertebral substance between the first, second, third, and fourth, 
from the transverse process of the first, ligamentum arcuatum 
internum and externum, and last rib. The left crus is shorter than 


Fig. 155.* 


the right by the breadth of a vertebra, and does not advance so far « 
forward on the front of the vertebral column. The crura are inserted 
into the whole length of the posterior border of the central tendon. 
The origin of the crura takes place by a strong tendon, from 
which and from the other points of attachment muscular fibres 
proceed. The internal pillar of the crus is its anterior fasciculus, 
which proceeds from the third lumbar vertebra; the middle pillar, 
smaller than the others, proceeds from the second vertebra; the 
external pillar, the largest of the three, from the first lumbar ver- 
tebra, ligamenta arcuata and last rib. The internal pillars ap- 
proach each other as they ascend, the arched interval between 
them being the aortic opening; their internal fibres, consisting of 
several fasciculi, cross each other in front of the aortic opening and 


* The diaphragm viewed from the front, showing its upper or throracic 
surface. 1,1. The lateral segments of the thoracic portion; arising from 
2, 2. The cartilages of the ribs; and inserted into 8. The central tendon. The 
right segment is seen to be higher than the left. 4. The fasciculus which 
arises from the ensiform cartilage. 5, 5. Lateral leaflets of the central tendon. 
6. Opening for the inferior vena cava. 7. The cesophagus. 8. The thoracic 
aorta. 9. The abdominal aorta. 10. The tendon of the right crus of the dia- 
phragm ; that of the left is seen immediately above on the lumbar vertebre. 
11, 11. The psoas muscles. 
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form the lateral boundaries of another opening of elliptical shape 
(cesophageal), and are then lost in the central tendon. In the de- 
cussation between the aortic and oesophageal opening the fibres of 
the right internal pillar are generally the most superficial. Between 


Fig. 156.* 


the lumbar and costal portion of the diaphragm at each side is a 
triangular interval like that between the costal and sternal portion, 
closed only by cellular tissue and the serous membranes of the two 
cavities. 


* Under or abdominal side of the diaphragm. 1,2, 3. The thoracic portion; 
figure 1 rests on the central leaflet of the tendinous centre; figure 2 on the 
left or smallest leaflet; figure 3 on the right leaflet. 4. Fasciculus from the 
ensiform cartilage ; a small triangular space, closed only by the serous mem~ 
branes of the abdomen and chest, is left on either side of the fasciculus. 
5, Ligamentum arcuatum externum of the left side. 6. Ligamentum arcua- 
tum internum. 7. A small arched opening occasionally found, through which 
the lesser splanchnic nerve passes. 8. Tendon of the right or larger crus; a 
muscular fasciculus from this tendon curves to the left side of the greater 
muscle between the cesophageal and aortic opening. 9. Fourth lumbar ver- 
tebra. 10. Tendon of the left or shorter crus. 11. Aortic opening occupied 
’ by the cylinder of the aorta, 12. Portion of the cesophagus issuing through 
the cesophageal opening; in this figure the cesophageal opening is tendinous 
at its anterior part, a state that is not uncommon. 13. Opening for the infe- 
rior yena caya, in the tendinous centre of the diaphragm. 14. Psoas magnus 
passing beneath the ligamentum arcuatum internum; it has been removed on 
the opposite side to show the arch more distinctly. 15. Quadratus lumborum 
passing beneath the ligamentum arcuatum externum; this muscle has also 
been removed on the left side. 
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The ligamentum arcuatum internum is a tendinous arch thrown 
across the upper part of the psoas muscle from the side of the body 
of the first lumbar vertebra to the apex of its transverse process, 
extending sometimes also to that of the second. Beneath this arch 
the psoas magnus emerges from the chest. 

The ligamentum arcuatum externun is a tendinous band extended 
from the apex of the transverse process of the first lumbar vertebra 
to the lower border of the last rib. It forms an arch across the 
quadratus lumborum and is continuous with the anterior wall of 
the sheath of that muscle derived from the posterior aponeurosis of 
the transversalis abdominis. 

The tendinous centre of the diaphragm is shaped like a trefoil 
leaf, of which the central leaflet points to the ensiform cartilage, 
and is the largest; the lateral leaflets, right and left, oceupy the 
corresponding portions of the muscle; the right being the larger 
and rounded, the left smaller and lengthened in its form. 

The openings in the diaphragm are three: one, quadrilateral, in 
the tendinous centre, at the union of the right and middle leaflets, 
for the passage of the inferior vena cava; a muscular opening of 
an elliptical shape formed by the internal pillars of the crura, the 
ewsophageal, for the transmission of the esophagus and pneumo- 
gastric nerves; a third, the aortic, formed by a tendinous arch 
thrown from the tendon of one crus to that of the other, beneath 
which pass the aorta and thoracic duct. The great splanchnic 
nerve passes through the diaphragm between the internal and 
middle pillar of the crus; the trunk of the sympathetic and vena 
azygos between the middle and external pillar. The lesser splanch- 
nic nerve escapes between those fibres of the external pillar which 
proceed from the ligamentum arcuatum internum. 

Relations.—By its superior surface with the pleures, pericardium, 
heart, and lungs. By its inferior surface with the peritoneum ; 
on the left with the stomach and spleen; on the right with the 
convexity of the liver; behind with the kidneys, supra-renal 
capsules, duodenum, and solar plexus. By its circumference with 
the ensiform cartilage, ribs, intercostal muscles, and vertebral 
column. 

Nerve Supply.—The phrenic nerve, derived from the third, fourth, 
and fifth cervical. 

Actions.—The external oblique muscle, acting singly, would draw 
the thorax towards the pelvis, and twist the body to the opposite 
side. Both muscles, acting together, flex the thorax dived on 
the pelvis. The internal oblique of one side draws the chest down- 
wards and outwards; both together bend it directly forwards. 
Either transversalis muscle, acting singly, will diminish the size 
of the abdomen on its own side,and both together will constrict 
the entire cylinder of the cavity. The recti muscles, assisted b 
the pyramidales, flex the thorax towards the pelvis, and, throug 
the medium of the linez transverse, are enabled to act when their 
sheath is curved inwards by the action of the transversales. The 
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pyramidales are tensors of the linea alba. The abdominal are ex- 
piratory muscles, and chief agents in expulsion; by their action, 
the foetus is expelled from the uterus, the urine from the bladder, 
feeces from the rectum, bile from the gall-bladder, ingesta from the 
stomach and bowels in vomiting, and mucus and uritating sub- 
stances from the bronchial tubes, trachea, and nasal passages during 
coughing and sneezing. To produce these effects, they all act 
together. Their violent and continued action produces hernia, and, 
acting spasmodically, they may occasion rupture of the viscera. The 
quadratus lumborum draws the last rib downwards, and is an ex- 
piratory muscle; it also serves to bend the vertebral column to one 
or the other side. The psoas parvus is a tensor of the iliac fascia, 
and, taking its fixed origin from below, may assist in flexing the 
vertebral column forwards. ‘The diaphragm is an inspiratory 
muscle, and the sole agent in tranquil inspiration. When in action, 
the muscle is drawn downwards, its plane being rendered oblique 
from the level of the ensiform cartilage, to that of the upper lumbar 
vertebra, During relaxation it is convex, and encroaches conside- 
rably on the cavity of the chest, particularly at the sides, where it 
ee pends with the lungs. It assists the abdominal muscles 
powerfully in expulsion, every act of that kind being preceded or 
accompanied by inspiration. Spasmodic action of the diaphragm 
produces hiccough and sobbing, and its rapid alternation of con- 
traction and relaxation, combined with laryngeal and facial move- 
ments, laughing and crying. 


MUSCLES OF THE PERINEUM. 


The muscles of the perineum are situated in the outlet of the 
pelvis, and consist of two groups, one of which belongs especially to 
the organs of generation and urethra, the other to the termination 
of the alimentary canal. To these may be added the anterior 
muscles of the coccyx. The muscles of the perineal region in the 
male, are the 


‘Accelerator urine, Sphincter ani, 

‘Erector penis, Levator ani, 
Transversus perinei, Coccygeus, 

Compressor urethree, Sacro-coccygeus anticus. 


Dissection.—To dissect the perineum, the subject should be fixed 
in the position for lithotomy, that is, the hands should be bound to 
the soles of the feet, and the knees kept apart. An easier plan is 
the drawing of the feet upwards by means of a cord passed through 
a hook in the ceiling. Both of these means of preparation have for 
their object the full exposure of the perineum. And as this is a 
dissection which demands some degree of delicacy and nice manipu- 
lation, a strong light should be thrown upon the part. A large 
sound is to be introduced into the bladder, and a string, tied round 
the testicles, to be fixed to its handle, This will retain the sound 
in the bladder and put the perineum on the stretch. An incision is 
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to be made through the skin round the verge of the anus, and four 
others radiating from it—one to the tip of the coccyx, another to 
the base of the scrotum, and one on each side to the tuberosities 
of the ischium. The four flaps are to be dissected back with great 
care, the integument alone being removed 'so as to expose the sub- 
cutaneous sphincter and the superficial fascia, the description of 
which will be found in the section relating to the fasciw. After the 
fascia has been carefully dissected off and the perineal vessels and 
nerves turned aside, the muscles are brought into view. 

The ACCELERATORES URIN#® (bulbo-cavernosi) arise from a ten- 
dinous point in the centre of the perineum and from the fibrous 
raphé of the two muscles. From this origin the fibres diverge like 


Fig. 157.* 


of a pen; the posterior to be inserted into the triangular 
ee, and amie of the pubes; the middle, to encircle the cor- 
pus spongiosum and meet on its upper side ; the anterior, to spread 
out on the corpus cavernosum at each side, and be inserted partly 
into its fibrous structure, and partly into the fascia penis. The 
posterior and middle insertions of these muscles are best seen by 
carefully raising one muscle from the corpus spongiosum and tracing 


its fibres. 
Te ad By their superficial surface with the superficial 


* Muscles of the perineum. 1. Acceleratores urine; the figure rests on 
the corpus spongiosum penis. 2. Corpus cavernosum ofone side, 8. Erector 
penis of one side, 4. Transversus perinel of one side. 5. Triangular space, 
through which the triangular ligament is seen. 6. Sphincter ani; its ante- 
rior extremity cut off. 7. Levator ani of the left side; the deep space between — 
the tuberosity of the ischium (8) and the anus, is the ischio-rectal fossa ; the 
game fossa is seen on the opposite side. 9. Spine of the ischium. 10, Left 
coceygeus muscle, The boundaries of the perineum are well exhibited in this 


engraving. 
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perineal fascia, dartos, superficial vessels and nerves of the perineum, 
and, on each side, the erector penis. By their deep surface with 
the corpus spongiosum and bulb of the urethra. 

The Erector pents (ischio-cavernosus) arises from the tuberosity 
of the ischium and from the ramus of the pubes on each side of the 
crus, and curves around the root of the penis; to be inserted into 
the upper surface of the corpus cavernosum, where it is continuous 
with a strong fascia which covers the dorsum of the organ, the 
fascia penis. 

Relations.—By its superficial surface with the superficial perineal 
fascia, dartos, and superficial perineal vessels and nerves. By its 
deep surface with the corpus cavernosum penis. 

Nerve Supply.—The perineal branch of the pudic nerve supplies 
the acceleratores urine and the erector penis. 

The TRANSVERSUS PERINEI avises from the ramus of the ischium 
at each side, and is inserted into the central tendinous point of the 
perineum; where it is connected with the accelerator urine and 
sphincter ani. Occasionally the transversus perinei is of large size, 
and spreads out as it approaches the middle line so as to become 
fan-shaped. The posterior fibres are continuous with those of the 
muscle of the opposite side; but the anterior are prolonged forwards 
upon the bulb and corpus spongiosum of the urethra as far as the 
middle of the penis, forming a broad layer which usurps the place 
and office of the accelerator urine. 

A small slip of muscle is sometimes found in front of the trans- 
versus perinei: this is the transversus perinet alter. By its inner 
end it is continuous with the accelerator. 

Relations.—By its superficial surface with the superficial perineal 
fascia, and superficial perineal vessels and nerves. By its deep sur- 
face with the triangular ligament and internal pudic artery and 
veins. By its posterior border it is in relation with that portion of 
the superficial perineal fascia which passes upwards to become con- 
tinuous with the triangular ligament. 

Nerve Supply.—The perineal branch of the pudic nerve. 

To dissect the compressor wretliw, the three preceding muscles 

should be removed, so as to render the glistening surface of the 
triangular ligament apparent. This ligament should then be care- 
fully dissected away, and the corpus spongiosum penis divided 
through its middle, separated from the corpus cavernosum, and 
drawn forwards in order to put on the stretch the membranous por- 
tion of the urethra, with which the compressor muscles are con- 
nected. The compressor urethra is, however, better seen in a 
dissection made from within the pelvis, after having turned down 
the bladder from its attachment to the os pubis, and removed a 
plexus of veins together with the pelvic fascia. 

The CompRESSOR URETHR# (constrictor urethre membranacex, 
constrictor isthmi urethra) directed transversely across the peri- 
neum above the triangular ligament arises from the ramus of the 
pubes and ischium, their point . union, and from the anterior 
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ligament of the bladder and prostate gland. Proveeding inwards 
it divides into two fan-shaped fasciculi, superior and inferior, which 
A embrace the membranous portion 
Fig. 158.* of the urethra, and are continuous 
with the muscle of the opposite 
side. The superior fasciculus is 
continued forwards to the junction 
of the crura penis, and backwards 
to the prostate gland ; on the upper 
surface of which it is spread out. 
The inferior fasciculus is attached 
to the bulb of the urethra in 
front, and extends to the prostate 
gland behind. A third fasciculus, 
closely united with the two pre- 
ceding, consists of circular fibres, 
which enclose and form a muscu- 
lar sheath for the membranous 
part of the urethra. 
we Under the name of Wilson’s 
: muscles, a fourth fasciculus has 
been described as descending vertically from the body of the pubes, 
near the symphysis, to unite with the superior fasciculus of the 
compressor urethra. This fasciculus is inconstant and its exis- 
tence doubtful. 

Nerve Supply.—The perineal branch of the pudic. 

The SPHINCTER ANI is a thin and elliptical plane of muscle 
closely adherent to the integument, and surrounding the opening of 
. the anus. It arises posteriorly in the superficial fascia around the 
coccyx, and by a fibrous raphé from the apex of that bone; and is 
inserted anteriorly into the tendinous centre of the perineum, and 
into the raphé of the integument, nearly as far forward as the com- 
mencement of the scrotum. 

Relations.—By its superficial surface with the integument. By 
its deep surface with the internal sphincter, levator ani, cellular 


é 


tissue and fat of the ischio-rectal fossa, and in front with the super- 


ficial perineal fascia. 

The SPHINCTER ANI INTERNUS is a muscular band embracing the 
extremity of the intestine, and formed by an aggregation of the 
circular muscular fibres of the rectum. 

Nerve Supply.—The sphincters are supplied by the anterior 
branch of the fourth sacral, and inferior hemorrhoidal branch of the 
internal pudic. 

Part of the levator ani may be seen during the dissection of the 


* Posterior view of the pubes, with part of bladder and urethra attached. 
1. Body of pubes. 2. Ramus. 3. Obturator internus muscle. 5, Portion of 
‘the fundus and neck of the bladder laid open. 6. Prostate gland. 7. Trans- 
verse fibres of the compressor urethra, passing above the urethra. 8, Similar 
fibres passing beneath that canal. ; 
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anal portion of the permeum by removing the fat which surrounds 
the termination of the rectum in the ischio-rectal fossa. But to 
study the entire muscle, a lateral section of the pelvis must be 
made by sawing through the pubes a little to one side of the sym- 
physis, separating the bones behind at the sacro-iliac symphysis, 
and turning down the bladder and rectum. The pelvic fascia is 
then to, be carefully raised, beginning at the base of the bladder 
and Ete upwards, until the whole extent of the muscle is 
exposed. 
he Levator Ant is a thin plane of muscular fibres, situated at 
each side of the pelvis. The muscle arises from the inner surface 
of the os pubis near the pubic arch, from the base and upper border 
of the spine of the ischium, and between those points, from a ten- 
dinous arch which occupies the line of division of the pelvic fascia 
into obturator fascia and recto-vesical fascia. Its fibres descend to 
be inserted into its fellow of the opposite side beneath the prostate 
gland, into the rectum, and behind the rectum into its fellow of the 
opposite side and the side of the extremity of the coccyx. Its an- 
terior fibres are sometimes described separately, under the name of 
levator prostati. 
In the female this muscle has an additional insertion into the 


vagina. 

. a its external or perineal suxface, with a thin layer 
of fascia, by which, and by the obturator fascia, it is separated from 
the obturator internus muscle; with the fat in the ischio-rectal 
fossa, triangular ligament, sphincter ani, and posteriorly, gluteus 
maximus. By its internal or pelvic surface with the pelvic 
fascia, which separates it from the viscera of the pelvis and peri- 
toneum. 

Nerve Supply.—The anterior branch of the fourth sacral. 

The Coccyerus muscle, thin and triangular, arises from the 
spine of the ischium and lesser sacro-ischiatic ligament, and spreads 
out to be inserted into the side of the coccyx and lower part of the 
sacrum. 

Relations.—By its internal or pelvic surface with the cavity of 
the pelvis; by its eaternal surface with the lesser sacro-ischiatic 
ligament; and by its borders, with the pyriformis above, and levator 
ani below. 

The Sacro-coccyenus aNnticus (curvator coccygis), the analogue 
of an important muscle in brutes, but rudimentary in man, and 
more tendinous than fleshy in structure, is a small muscle which 
arises from the side of the last piece of the sacrum and first of the 
coccyx; and is inserted into the front of the last piece of the coccyx 
in common with its fellow of the opposite side. Sometimes it gives 
lateral offsets to the outer side of the second and third piece of the 


coccyx. ; 
Nerve Supply.—These two last muscles are supplied by the fourth 
and fifth sacral and coccygeal nerves. 
Femats Pertneum.—The muscles of the perineum in the female 
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are the same as in the male, and have received analogous names. 
They are smaller in size, and are modified to suit the difference of 
form of the organs; they are 


Constrictor vagines, Sphincter ani, 

Erector clitoridis, Levator ani, 
Transversus perinei, Coccygeus, 

Compressor urethra, Sacro-coccygeus anticus. 


The ConystRICTOR VAGINZ is analogous to the accelerator urinz 
of the male; it arises from the tendinous centre of the perineum, 
where it is continuous 
with the sphincter ani 
and transversus perinel ; 
and passes forwards on 
each side of the entrance 
of the vagina, to be in- 
serted into the corpus 
cavernosum clitoridis. 

The EReEctToR CLITO- 
RIDIS arises from the 
ramus of the ischium, 
and is inserted on each 
side into the erus clito- 
ridis. It is in relation 
by its immer border 
with the. constrictor 
vagine. 

The TRANSVERSUS PE- 
RINEI is a small muscle 
arising on each side 

J from the ramus of the 
ischium, and inserted into the side of the constrictor vagine. 

‘The CompRESSOR URETHRZ has the same origin and insertion, and 
exercises the same functions in the female as in the male. 

The SPHINCTER ANI and SPHINCTER ANI INTERNUS surround the 
lower extremity of the rectum, as in the male. 

The Lrvator ANI is inserted into the side of the vagina and 
rectum. 

The Coccyerus and Sacro-coccyGEvs ANTICUS are identical with 
the same muscles in the male. 


Fig. 159.* 


* Muscles of the female perineum. 1. Anterior commissure of the labia 
majora. 2. Clitoris. 38. Vestibulum; the small opening below the number 
being the meatus urethre. 4. The vagina, encircled by 5, 5. The constrictor 
vagine. 6, 6. The sphincter ani, enclosing the anus, and interlacing in front 
with the constrictor vagina, the point of interlacement being the perineum, 
7, 7. The tuberosity of the ischium; from which is seen arising 8. The 
transversus perinei; and 9. The erector clitoridis. 10,10. The crura clito- 
ridis. 11, 11. Levator ani, 12, 12. Gracilis. 13, 13. Adductor magnus. 
14, 14, Gluteus maximus. 
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Nerve Supply.—These muscles are supplied by the same nerves 
as the corresponding muscles of the male perineum. 

Actions.—The acceleratores urine being continuous at the middle 
line, and attached at each side to the triangular ligament, by means 
of their posterior fibres, support the bulbous portion of the urethra, 
and acting forcibly, propel the semen, or the last drops of urine 
from the canal. The posterior and middle fibres, according to 
Krause,* contribute to the erection of the corpus spongiosum, by 
compressing the venous structure of the bulb; and the anterior 
fibres, according to Tyrrell,+ assist in the erection of the entire 
organ by compressing the vena dorsalis, by means of their insertion 
into the fascia penis. The erector penis becomes entitled to its 
name from spreading out on the dorsum of the organ into a mem- 
branous expansion (fascia penis), which, according to Krause, 
compresses the dorsal vein during the action of the muscle, and 
especially after the erection of the organ has commenced. The 
transverse muscles serve to steady the tendinous centre, that the 
muscles attached to it may obtain a firm point of support. Ac- 
cording to Cruveilhier, they draw the anus backwards during the 
expulsion of the feces, and antagonise the levatores ani, which carry 
the anus forwards. The compressor urethre, taking its fixed point 
from the ramus of the ischium at each side, can, says Guthrie, 
“compress the urethra so as to close it; I conceive completely, 
after the manner of a sphincter.” The external sphincter, being a 
cutaneous muscle, contracts the integument around the anus, and 
by its attachment to the tendinous centre of the perineum and 
point of the coccyx, assists the levator ani in giving support to the 
opening during expulsive efforts. The internal sphincter contracts 
the extremity of the cylinder of the intestine. ‘The use of the leva- 
tor aniis expressed in its name; itis the antagonist of the diaphragm 
and abdominal expulsory muscles, and serves to support the 
rectum and vagina during their expulsive efforts. The levator ani 
acts in unison with the diaphragm, and rises and falls like that 
muscle in forcible respiration. Yielding to the propulsive action of 
the abdominal muscles, it enables the outlet of the pelvis to bear a 
greater force than a resisting structure, and, on the remission of 
such action, restores the perineum to its original form. The coc- 
cygei and sacro-coccygei muscles restore the coccyx to its natural 
position, after it has been pressed backwards during defecation or 
parturition. 


* Miiller, Archiv fiir Anatomie, Physiologie, &c. 1837. 
+ Lectures in the College of Surgeons, 1839. 
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The muscles. of the upper extremity may be arranged into 
ptigele corresponding with the respective regions of the limb, as 
follows :— 


Anterior Thoracic Region. Anterior Scapular Region. 
Pectoralis major, Subscapularis. 
Pectoralis minor, : ; 
Subclavius. Posterior Scapular Region. 

; ; Supra-spinatus, 

Lateral Thoracic Region. Infra-spinatus, 
Serratus magnus. Teres minor, 

Teres major. 
Acromial Region. 
Deltoideus. 

Anterior Humeral Region. Posterior Humeral Region. 
Coraco-brachialis, Triceps brachii. 

Biceps brachii, 
Brachialis anticus. 
Anterior Brachial Region. Posterior Brachial Region. 
superficial layer. superficial layer. 
Pronator radii teres, Supinator longus, 
Flexor carpi radialis, Extensor carpi radialis longior, 
Palmaris longus, - Extensor carpi radialis brevior, 
Flexor sublimis digitorum, Extensor communis digitorum, 
Flexor carpi ulnaris. Extensor minimi digiti, 
Extensor carpi ulnaris, 
Anconeus. 
deep layer. deep layer. . 
Flexor profundus digitorum, Supinator brevis, 
Flexor longus pollicis, Extensor ossis me i pollicis, 
Pronator quadratus. Extensor primiinternodii pollicis, 
Extensor secundi intargone poll: 
Extensor indicis. 
HAND. 
Radial Region (Thenar). Ulnar Region (Hypothenar). 
Abductor pollicis, Palmaris brevis, 
Flexorossis metacarpi(opponens), Abductor minimi digiti, 
Flexor brevis pollicis, Flexor brevis minimi digiti, 
Adductor pollicis. Flexor ossis metacarpi. 
Palmar Region. 


Luumbricales, — _Interossei palmares, Interossei dorsales. 
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AntERIon TuHoracic Recion. 


Dissection.—Make an incision along the line of the clavicle, from 
the upper part of the sternum to the acromion process, and thence 
down the arm as far as the level of the lower border of the latis- 
simus dorsi; a second carried transversely outwards from the base 
of the ensiform cartilage to the posterior border of the axilla; and 
connect the two by a third, carried longitudinally along the middle 
of the sternum. ‘The integument and superficial fascia are to be 
dissected separately from off the fibres of the muscle, and always 
in the direction of their course. For this purpose the dissector, if 
he have the right arm, will commence with the lower angle of the 
flap; if the left, with the upper angle. He will thus expose the 
pectoralis major muscle in its whole extent. 


Pectoralis major, § Pectoralis minor, Subclavius. 


The Pecroratis MaJsor (sterno-humeralis) arises from the sternal 
half of the clavicle, from half the sternum its whole length, from 
the cartilages of all the true ribs, excepting the first and last, and 
from the aponeurosis of the external oblique muscle of the abdomen. 
From this extensive origin the fibres converge to be imserted by a 
broad and folded tendon into the external bicipital ridge of the 
humerus. 

The pectoralis major admits of a division into three portions, cla- 
vicular, sternal, and costal; the two former are separated from 
each other by a well-marked cellular interspace; the latter is dis- 
tinguished not only by its origin, but also by forming a fold beneath 
the sternal portion, and lying behind it at its insertion. At the 
latter point the three portions are superimposed, the clavicular 
being in front, the sternal next, the costal behind; the clavicular 
portion being prolonged at its insertion to the lower extremity of 
the bicipital ridge, the costal portion to its upper end. 

Relations.—By its external surface with the fibres of origin of 
the platysma myoides, mammary gland, superficial fascia and in- 
tegument. By its internal surface, on the thorax, with the clavicle, 
sternum, costal cartilages, intercostal muscles, subclavius, pecto- 
ralis minor, and serratus magnus; in the axilla, with the axillary 
vessels and glands. By its external border with the deltoid, from 
which it is separated above by a cellular interspace lodging the 
cephalic vein and descending branch of the thoracico-acromialis 
artery. Its lower border forms the anterior boundary of the axil- 
lary space. : ; 

Nerve Supply.—External and internal anterior thoracic branches 
of the brachial plexus. 

_ The pectoralis major is to be removed by dividing its fibres 
along the lower border of the clavicle, and then carrying the in- 
cision perpendicularly downwards, parallel to the sternum, and at 
about three inches from its border. Divide some loose cellular 
tissue, and several small branches of the thoracic arteries, and 
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reflect the muscle outwards. We thus bring into view a region of 
considerable interest, in the middle of which is situated the pec- 
toralis minor. 

The PEcToRALIS MINOR (costo-coracoideus) arises by three digita- 
tions from the front and upper border of the third, fourth, and fifth 
rib near their cartilages; and is inserted by a broad tendon into the 
anterior border and apex of the coracoid process of the scapula. It 
is closely united at its insertion with the coraco-brachialis. 

Relations.—By its anterior surface with the pectoralis major and 
superior thoracic vessels and nerves. By its posterior surface with 
the ribs, intercostal muscles, serratus magnus, axillary space, and 
axillary vessels and nerves. Its upper border forms the lower 
boundary of a triangular space, bounded above by the costo-coracoid 
membrane, and internally by the ribs; in this space are found the 
axillary vessels and nerves. 

Nerve Supply.—Internal anterior thoracic from the inner cord of 
the brachial plexus. 

The Susctavius (costo-clavicularis) arises by a round tendon 
from the cartilage and adjacent osseous part of the first rib; it is 
inserted into the under surface of the clavicle as far as the coraco- 
clavicular ligament. This muscle is enclosed in a partial sheath 
by the costo-coracoid membrane, an extension of the deep cervical 
fascia. 

Relations.—By its wpper surface with the clavicle. By the lower 
with the subclavian artery and vein and brachial plexus, which 
separate it from the first rib. In front with the pectoralis major, 
the costo-coracoid membrane being interposed. 

Nerve Supply.—A branch from the fifth and sixth cervical. 

Actions.—The pectoralis major draws the arm against the thorax, 
while its upper fibres assist the upper part of the trapezius in 
raising the shoulder, as in supporting weights. The lower fibres 
depress the shoulder with the aid of the latissimus dorsi. Taking 
its fixed point from the shoulder, the pectoralis major assists the 
pectoralis minor, subclavius, and serratus magnus, in drawing up 
and expanding the chest. The pectoralis minor, in addition to 
this action, draws upon the coracoid process, and assists in rotating 
the scapula upon the chest. The subclavius draws the clavicle 
downwards and forwards, and thereby assists in steadying the 
shoulder. All the muscles of this group are agents in forced respi- 
ration, but are incapable of acting im that capacity until the 
shoulders are fixed. 


Lateral Thoracic Region. 
Serratus magnus.. 
The SERRATUS MAGNUS (serratus, indented like the edge of a saw; 
costo-scapularis), broad, thin, and trapezoid in shape, arises by nine 
fleshy serrations from the eight upper ribs, two of the serrations 


being attached to the second rib, and extends backwards upon the 
side of the chest, to be inserted into the whole length of the base of 
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the scapula, its anterior aspect. In structure, the muscle is com- 
posed of three portions, swperior, formed by the serrations of the 
first two ribs, and inserted into the inner surface of the superior 
angle of the scapula; middle, composed of the serrations connected 
with the third and fourth ribs, and inserted into the greater part of 
the posterior border; inferior, consisting of the last five serrations, 
these latter indigitate with the obliquus externus and form a thick 
muscular fasiculus, which is inserted into the scapula near its in- 
ferior angle. 

Relations.—By its superficial surface with the pectoralis major 
and minor, subscapularis, latissimus dorsi, and axillary vessels and 
nerves. By its deep surface with the ribs and intercostal muscles, 
to which it is connected by loose cellular tissue. 

Nerve Suwpply.—External respiratory (posterior thoracic) nerve, 
from the fifth and sixth cervical. 

Actions.—The serratus magnus is the great external inspiratory 
muscle, raising the ribs when the shoulders are fixed, and thereby 
increasing the cavity of the chest. Acting upon the scapula it 
draws the shoulder forwards, as in the case of diseased lungs, where 
the chest has become almost fixed from apprehension of the ex- 
panding action of the respiratory muscles. 


Anterior Scapular Region. 
Subscapularis. 


The SuBscaruLaRis arises from the whole of the under surface of 
the scapula excepting the superior and inferior angle, and termi- 
nates by a broad and thick tendon, which is inserted into the 
lesser tuberosity of the humerus, and by muscular fibres into the 
surface of bone immediately below that process. In structure the 
subscapularis is composed of eight or ten fasciculi, four or five of 
which arise from one side of as many aponeurotic processes at- 
tached to the ridges of the venter of the scapula; and four or five 
proceed from the other side of the aponeurotic processes and from 
the surface of bone intervening between them. Its tendon forms 
part of the capsule of the joint, glides over a large bursa which 
separates it from the base of the coracoid process, and is lined by a 
prolongation of the synovial membrane of the articulation. 

Rtelations.—By its anterior surface with the serratus magnus, 
coraco-brachialis, and axillary vessels and nerves. By its posterior 
surface with the scapula, and shoulder-joint. , 

erve Swpply.—The short and middle subscapular nerves, 
branches from the posterior cord of the brachial plexus. 

Action.—It rotates the head of the humerus inwards, and is a 
powerful defence to the joint. When the arm is raised, it draws 
the humerus downwards. 


Posterior Scapular Region. 


Supra-spinatus, Teres minor, 
Infra-spinatus, Teres major. 
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The Supra-sprvatus muscle (supra, above; spina, the spine) 
arises from the supra-spinous fossa, spine of the scapula, and 
proper investing fascia; and is imserted into the uppermost 
depression on the greater tuberosity of the humerus; the tendon 
being united near its attachment with that of the infra-spinatus. 
The tendon cannot be seen until the acromion process is removed. 

Relations—By its wpper surface with the trapezius, clavicle, 
acromion, and coraco-acromial ligament. From the trapezius it is 
separated by a strong fascia. By its lower surface with the supra- 
spinous fossa, supra-scapular vessels and nerve, origin of the omo- 
hyoid muscle, and upper part of the shoulder-joint, forming part of 
the capsular ligament. 

Nerve Supply.—The supra-scapular nerve, a branch from the fifth 
and sixth cervical. 

The Inrra-sprnatus (infra, beneath; spina, the spine) is covered. 
in by a layer of tendinous fascia, which must be removed before the 
fibres of the muscle can be seen, the deltoid muscle having been 
previously turned down from its scapular origin. It arises from 
the whole of the infra-spinous fossa, excepting a small portion 
near the neck of the bone, from the spine of the scapula, and from 
the investing fascia; it is inserted into the middle depression 
of the greater tuberosity of the humerus; its tendon being 
blended with that of the supra-spinatus above and the teres minor 
below. 

Relations.—By its posterior surface with the deltoid, latissimus 
dorsi, trapezius and integument. By its anterior surface with the 
infra-spinous fossa, supra-scapular and dorsal scapular vessels, and 
shoulder-joint; its tendon being lined by a prolongation from the 
synovial membrane. By its wpper border it is in relation with the 
spine of the scapula; and by the lower with the teres major and 
minor, being closely united with the latter. 

Nerve Supply.—The supra-scapular nerve. 

The TeREs Minor (teres, round) arises from the posterior surface 
of the lower border of the scapula for about the middle third of its 
extent; it is connected with the lower border of the preceding 
muscle, and is inserted into the inferior depression of the greater 
tuberosity of the humerus. The tendons of the three precedi 
muscles, with that of the subscapularis, are in immediate contact 
with the shoulder-joint, and form part of its ligamentous capsule, 
thereby preserving the solidity of the articulation. They are there- 
fore the structures most frequently ruptured in dislocation of the 
head of the humerus, 

Relations.—By its posterior swrface with the deltoid, and integu- 
ment. By its anterior surface with the inferior border and part of 
the dorsum of the scapula, dorsalis scapulee vessels, scapular head 
of the triceps, and shoulder-joint. By its wpper border with the 
infra-spinatus ; by the lower with the teres major, and long head of 
the triceps. 

Nerve, Supply—A branch of the circumflex nerve. This branch 
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is distinguished by a ganglionic enlargement, just before it enters 
the muscle. 

The TerEs mason muscle arises from the dorsal surface of the 
inferior angle of the scapula, and from its inferior border; it is 
inserted into the internal bicipital ridge of the humerus, imme- 
diately behind the tendon of the latissimus dorsi. At its origin this 
muscle is covered by the latissimus dorsi, but the latter shortly 
afterwards curves around its lower border and becomes placed in 
front; the two tendons at their insertion, one lying behind the other, 
are separated by a bursa. 

Relations.—By its posterior swrface with the latissimus dorsi, 
scapular head of the triceps and integument. By its anterior 
surface with the subscapularis, latissimus dorsi, coraco-brachialis, 
short head of the biceps, axillary vessels, and nerves of the brachial 
plexus. By its wpper border it is in relation with the teres minor, 
‘from which it is separated by the scapular head of the triceps; 
and, by the lower, forms, with the latissimus dorsi, the lower and 
posterior border of the axilla. 

Nerve Supply.—Middle and long subscapular branches derived 
from the posterior cord of the brachial plexus. 

A large triangular space exists between the two teres muscles, 
which is divided into two minor spaces by the long head of the 
triceps. 

eas The supra-spinatus raises the arm from the side; but 
feebly, from the disadvantageous direction of its force. The infra- 
spinatus and teres minor are rotators of the head of the humerus 
outwards. The most important use of these three muscles is the 

rotection of the joint, and defence against displacement of the 
bead of the humerus, in which action they co-operate with the sub- 
scapularis. ‘The teres major combines, with the latissimus dorsi, 
in rotating the arm inwards, and at the same time carrying it 
towards the side, and somewhat backwards. 


Acromial Region. 
Deltoideus. 


The Dextomevs (A, delta; eidos, resemblance ; attollens humeri; 
sub-acromio-humeralis) is the large triangular muscle which forms 
the conyexity of the shoulder; it arises from the outer third of the 
clavicle, from the acromion process, and from the whole length of 
the spine of the scapula. ‘The fibres from this broad origin con- 
verge to the middle of the outer side of the humerus, where they 
are inserted into a rough triangular elevation. In structure the 
deltoideus is composed of seven fasiculi, four of which are fleshy 
above and tendinous below; and three tendinous above and fleshy 
below. ‘To bring the muscles beneath it into view, the deltoid must 
be cut away from its origin, and turned down; in so doing, a large 
bursa will be seen between its under surface and the head of the 
humerus. 
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Relations.—By its superficial surface with the brachial fascia, a 
few fibres of the platysma myoides, the superficial fascia, and 
integument. By its deep surface with the shoulder-joint (from 
which it is separated by a thin tendinous fascia and a synovial 
bursa), the coraco-acromial ligament, coracoid process, pectoralis 
minor, coraco-brachialis, both heads of the biceps, tendon of the 
pect oralis major, tendon of the supra-spinatus, infra-spinatus, teres 
minor, teres major, scapular and external head of the triceps, 
circumflex vessels anterior and posterior, and humerus. By its 
anterior border with the external border of the pectoralis major, 
from which it is separated by a cellular interspace, lodging the 
cephalic vein and descending branch of the thoracico-acromialis 
artery. Its posterior border is thin and tendinous above, where it 
is connected with the aponeurotic covering of the infra-spinatus 
muscle, and thick below. 

Nerve Supply.—The circumflex nerve, from the posterior cord of 
the brachial plexus. 

Actions.—The deltoid is the elevator muscle of the arm in a 
direct line, and, by means of its extensive origin, it can carry the 
arm forwards or heckeninds so as to range with the hand a con- 
siderable segment of a large circle. The arm, raised by the deltoid, 
is an illustration of a lever of the third power, so common in the 
animal machine, by which velocity is gained at the expense of 
power. In this lever, the weight (hand) is at one extremity, the 
fulcrum (glenoid cavity) at the opposite end, the power (insertion 
of the muscle) between the two, but nearer to the fulcrum than to 
the weight. 

Anterior Humeral Region. 


Coraco-brachialis, | Biceps brachii, Brachialis anticus. 


Dissection.—These muscles are exposed, on the removal of the 
integument and fascia from the anterior half of the upper arm, and 
the clearing away of the cellular tissue. 

The Coraco-BRACHIALIS, a name suggestive of its points of origin 
and insertion, arises from the apex of the coracoid process in com- 
mon with the short head of the biceps; and is inserted into arough 
line on the inner side of the middle of the humerus. 

Relations.—By its anterior surface with the deltoid and pectoralis 
major. By its posterior surface with the shoulder joint, humerus, 
subscapularis, teres major, latissimus dorsi, short head of the 
triceps, and anterior circumflex vessels. By its internal border 
with the axillary and brachial vessels and nerves, particularly with 
the median and musculo-cutaneous nerve, by the latter of which it 
is pierced. By the eaternal border with the short head of the 
biceps and brachialis anticus. 

Nerve Swpply.—The external cutaneous nerve which pierces it 
about its middle. 

The Biceps BRACHIT (bis—xepadal, two heads; flexor radii) 
arises by two tendons, one, the short head, from the coracoid process 
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in common with the coraco-brachialis; the other, the long head, 
from the upper part of the glenoid cavity, where it is continuous 
with the glenoid ligament. The muscle is inserted by a rounded 
tendon into the back part of the tubercle of the radius. The long 
head, a long slender tendon, passes through the capsular ligament 
of the shoulder-joint enclosed in a sheath of the synovial membrane ; 
after leaving the cavity of the joint, it is lodged in the deep groove 
that separates the two tuberosities of the humerus, the bicipital 
groove. A small synovial bursa is inter- 

posed between the tendon of insertion, and Fig. 160.* 

the tubercle of the radius. At the bend of 
the elbow, the tendon of the biceps gives off 
from its inner side a tendinous band, which 
protects the brachial artery, and is con- 
tinuous with the fascia of the forearm. 

Relations.—By its anterior surface with 
the deltoid, pectoralis major, superficial and 
deep fascia, and integument. By its poste- 
rior surface the short head rests on the 
subscapularis, from which it is separated 
by a bursa. In the rest of its extent the 
muscle is in relation with the humerus, 
teres major, latissimus dorsi, and brachialis 
anticus ; from the latter it is separated by 
the musculo-cutaneous nerve. By its inner 
border with the coraco-brachialis, brachial 
artery and veins, and median nerve; the 
brachial vessels crossing its tendon at the 
bend of the elbow. By its outer border, 
with the deltoid and supinator longus. 
| Nerve Supply.—The external or muscular 
cutaneous nerve. 

The BrRacHIALIS ANTICUS (humero-cubi- 
talis) is a broad muscle covering the whole 
of the anterior surface of the lower part of 
the humerus; it arises by two fleshy serra- 
tions, which embrace the insertion of the 
deltoid, from the anterior surface of the humerus, and from the 
inner intermuscular septum. Its fibres converge to be inserted 
into the coronoid process of the ulna, between two processes of the 
flexor digitorum profundus. 


* Muscles of the anterior aspect of the upper arm. 1. Coracoid process of 
the scapula, 2. Coraco-clavicular ligament (trapezoid), passing upwards to 
the scapular end of the clavicle. 8. Coraco-acromial ligament, passing out- 
wards to the acromion. 4. Subscapularis. 5. Teres major; the triangular 
space above this muscle is that through which the dorsalis scapulz vessels 
pass. 6, Coraco-brachialis. 7. Biceps. 8. Upper end of the radius. 9, Bra- 
chialis anticus; a portion of the muscle is seen at the outer side of the tendon 
of the biceps. 10. Internal head of the triceps. 
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Relations.—By its anterior surface with the biceps, musculo- 
cutaneous nerve, brachial artery and veins, and median nerve. 
By its posterior surface with the humerus, anterior ligament of the 
elbow joint, and intermuscular aponeurosis. The latter separates 
it from the triceps. By its ewternal border with the supinator 
longus, extensor carpi radialis longior, musculo-spiral nerve, and 
recurrent radial artery. By its internal, border with the inter- 
muscular aponeurosis (which separates it from the triceps and 
ulnar nerve), and with the pronator radii teres. 

Nerve Supply.— The musculo-cutaneous and musculo-spiral 
nerves. 

Actions—The coraco-brachialis draws the humerus inwards, and 
assists in flexing it upon the scapula. The biceps and brachialis 
anticus are flexors of the forearm, and the former a supinator. The 
brachialis anticus is a powerful protector of the elbow-joint. 


Fig. 161." Posterior Humeral Region. 
Triceps brachii. 


Dissection—Remove the integument 
and fascia from the posterior aspect of 
the upper arm. 

The Triceps BRACHIL (rpeis xedadal, 
three heads; triceps extensor cubiti) 
arises by three heads; external, middle, 
and internal. 

The eaternal head (anconseus externus) 
proceeds from the whole length of the 
external and posterior aspect of the hu- 
merus, from the insertion of the teres 
minor at the greater tuberosity to the 
external condyle, and also from the ex- 
ternal intermuscular septum. The im- 
ternal head (anconseus internus) arises 
from the inner and posterior aspect of 
the humerus, from the insertion of the 
teres major to the internal condyle, and 
from the internal intermuscular septum. 
The middle or long head (anconzeus 
longus) arises from the lower part of the 
head and adjoining part of the border of 
the scapula, to the extent of about an 
inch. The three heads, passing down- 
wards in different directions, unite to 
form a broad muscle, which is inserted 
into the olecranon process of the ulna, and sends an expansion to 


* Posterior view of the upper arm, and triceps muscle. 1. External head. 
2. Long or scapular head. 3, Internal or short head. 4. Olecranon process 
of ulna, 5. Radius. 6. Capsular ligament of the shoulder-joint. 
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the deep fascia of the forearm. A small bursa is situated between 
the tendon of the muscle and the upper part of the olecranon. 

The scapular head of the triceps passes between the teres minor 
and major, and divides the triangular interspace of those two 
muscles into two smaller spaces, one of which is triangular, the 
other quadrangular. The triangular space is bounded by the teres 
minor, teres major, and scapular head of the triceps; it gives 
passage to the dorsalis scapule artery and veins. The quad- 
rangular space is bounded on three sides by the three preceding 
muscles, and on the fourth by the humerus. Through the latter 
space pass the posterior circumflex artery and veins, and circumflex 
nerve. ’ 

Beneath the lower part of the triceps are two small fasciculi 
arising from the humerus, and descending one on either side of the 
' fossa of the olecranon to be inserted into the capsule of the elbow- 
joint. These have been named sub-anconeus, they are analogous to 
the sub-crureus. 

Relations.—By its posterior swiface with the deep and super- 
ficial fascia and integument. By its anterior surface with the 
superior profunda artery, musculo-spiral nerve, humerus, inter- 
muscular aponeurosis which separates it from the brachialis anticus, 
and elbow-joint. The scapular head is in relation posteriorly with 
the deltoid and teres minor; anteriorly with the subscapularis, 
teres major, and latissimus dorsi; and externally with the posterior 
circumflex vessels and nerve. , 

Nerve Supply.—The musculo-spiral nerve. | 

Actions.—The triceps brachii is an extensor of the forearm. 


Anterior Brachial Region. 
Superficial layer. 


Pronator radii teres, Flexor sublimis digitorum, 
Flexor carpi radialis, Flexor carpi ulnaris. 
Palmaris longus, 


Dissection.—These muscles are brought into view by making an 
incision through the integument along the middle line of the fore- 
arm, crossing each extremity by a transverse incision, and turning 
aside the flaps. The superficial and deep fascia are then to be 
removed. 

The PRONATOR RADII TERES arises by two heads: one from the 
inner condyle of the humerus, fascia of the forearm, and intermus- 
cular septum; the other from the coronoid process of the ulna; the 
median nerve passing between them, Its tendon is flat, and is 
inserted into the middle third of the oblique ridge of the radius. 
The two heads of this muscle are best examined by cutting through 
that which arises from the inner condyle, and turning it aside. 
The second head will then be seen with the median nerve lying 


across it. oe 
S 
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Relations.—By its anterior surface with the deep fascia of the 
forearm, supinator longus, extensor carpi radialis longior and bre- 
vior, radial artery and veins, and radial 
nerve. By its posterior surface with the 
brachialis anticus, flexor sublimis digito- 
rum, ulnar artery and veins, and the me- 
dian nerve after it has passed between the 
two heads of the muscle. By its er 
border it forms the inner boundary of the 
triangular space, in which the termination 
of the brachial artery is situated. By its 
lower border it is in relation with the flexor 
carpi radialis. 

Nerve Supply.—Median nerve. 

The FLEXOR CARPI RADIALIS arises from 
the inner condyle, deep fascia and inter- 
muscular septa. Its tendon passes through 
a groove in the trapezium bone, to be im- 
serted into the base of the metacarpal bone 
of the index finger. 

Relations.—By its anterior surface with 
the deep fascia of the forearm, and at the 
wrist with the tendinous canal through 
which its tendon passes. By its posterior 
surface with the flexor sublimis digitorum, 
fiexor longus pollicis, wrist joimt, and 
groove in the trapezium bone. By its 
outer border with the pronator radii teres, 
radial artery and veins. By its inner 
border with the palmaris longus. The 
tendon is surrounded by synovial mem- 
brane, where it playsthrough the tendinous 
canal of the wrist. ; 

Nerve Supply.—Median nerve. 

The PatMaRis LONGUS is a small muscle 
which arises from the inner condyle, deep fascia, and intermus- 
cular septa. Its tendon pierces the deep fascia and crosses the 
unnular ligament to be inserted into the palmar fascia. 

Relations.—By its anterior surface with the deep fascia of the 
forearm. By the posterior surface with the flexor sublimis digi- 


Fig. 162,* 


* Superficial layer of muscles of the forearm. 1. Biceps, with its tendon. 
2. Brachialis anticus, seen beneath biceps. 38. Part of triceps. 4, Pronator 
radii teres. 5, Flexor carpi radialis. 6. Palmaris longus. 7. One of the fasci- 
culi of the flexor sublimis digitorum ; the rest of the muscle is seen beneath 
the tendons of the palmaris longus and flexor carpi radialis. 8. Flexor i 
ulnaris, 9. Palmar fascia. 10. Palmaris brevis. 11. Adductor pollicis. 
12. Flexor brevis pollicis ; the leading line crosses part of the abductor pol- 
licis, 13, Supinator longus. 14, Extensor ossis metacarpi and extensor primi 
internodji pollicis, curving around the lower border of the forearm. 
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torum; to the external side with the flexor carpi radialis; and to 
the internal side with the flexor carpi ulnaris. 

Nerve Supply.—Median nerve. 

Cut the flexor carpi radialis and palmaris longus from their 
origin, in order to obtain a good view of the whole extent of origin 
of the flexor sublimis digitorum. 

The FLEXOR SUBLIMIS DIGITORUM (perforatus) arises from the 
inner condyle, intermuscular septa, internal lateral ligament, coro- 
noid process of the ulna, and oblique line of the radius. The 
median nerve and ulnar artery pass between its heads. It divides 
into four tendons, which pass beneath the annular ligament, and 
are inserted into the base of the second phalanges of the fingers, 
splitting at their termination to give passage to the tendons of the 
deep flexor; hence its designation, perforatus. At the bases of the 
first phalanges the flexor tendons enter small canals which are in 
a formed by the grooved surfaces of the bones, and in part by 

brous arches thrown across the tendons; these are called thecee 

Onxa, a case). In the thece of the fingers several small tendinous 

asciculi are found, which pass from the phalanges to the edges of 
the tendons; these have been termed the vincula accessoria. 

Relations,—In the forearm; by its anterior surface with the 
pronator radi teres, flexor carpi radialis, palmaris longus, flexor 
carpi ulnaris, and the deep fascia. By its posterior surface with the 
flexor profundus digitorum, flexor longus pollicis, ulnar artery, veins, 
and nerve, and median nerve. This muscle frequently sends a fasci- 
culus to the flexor longus pollicis or flexor profundus. In the hand: 
its tendons, after passing beneath the annular ligament, are in rela- 
tion superficially with the superficial palmar arch, and palmar fascia; 
and deeply with the tendons of the deep flexor and lumbricales. 

Nerve Supply.—Median nerve. 

The FLExoR CARPI ULNARIS arises by two heads, one from the 
inner condyle and intermuscular septa, the other from the olecranon 
and by means of a strong aponeurosis from two-thirds of the inner 
border of the ulna. Its tendon is éwserted into the pisiform bone 
and base of the metacarpal bone of the little finger. 

Relations.—By its anterior surface with the deep fascia of the 
forearm, with which it is closely united superiorly. By its pos- 
terior surface with the flexor sublimis digitorum, flexor profundus, 
pronator quadratus, ulnar artery, veins, and nerve. By its radial 
border with the palmaris longus, and in the lower third of the fore- 
arm, the ulnar vessels and nerve. The ulnar nerve, and the posterior 
ulnar recurrent artery, pass between its two heads of origin. 

Nerve Supply.—Ulnar nerve. 


Deep layer. 


Flexor profundus digitorum, Flexor longus pollicis, 
Pronator quadratus. 


Dissection.—This group is brought into view by removing the 
flexor sublimis, and drawing aside the pronator radii teres. 
s 2 
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The FLEXoR PROFUNDUS DiGITORUM (perforans) arises from the 
upper two-thirds of the ulna, its anterior and inner surface and 
posterior border, from the inner side of the olecranon, where it is 
connected with the aponeurotic expansion of the flexor carpi ulnaris, 

o and from the ulnar half of the interosseous 

Fig. 163.* membrane. At the middle of the forearm 

4 it divides into four tendons which pass 

beneath the annular ligament, and along 
the fingers, between the two slips of the 
tendons of the flexor sublimis, to be i- 
serted into the base of the last phalanges. 
In the groove of the carpus the tendons are 
enclosed in a synovial membrane and the 
three outer tendons communicate with each 
other by means of small slips, the tendon 
of the index finger remaining distinct. In 
the hand, the tendons give origin to the 
lumbricales muscles, and on the second 
phalanges, are retained in position by two 
little tendinous slips, the vincula accessoria, 

Relations.—In the forearm: by its an- 
terior surface with the flexor sublimis digi- 
torum, flexor carpi ulnaris, median nerve, 
and ulnar artery, veins, and nerve. Byits 
posterior surface with the ulna, interosseous 
membrane, pronator quadratus, and wrist- 
ort By its radial bonte with the flexor 

ongus pollicis, the anterior interosseous 
artery and nerve being interposed. By its 
ulnar border with the flexor carpi ulnaris. 
In the hand: its tendons are in relation 
superficially with the tendons of the super- 
ficial flexor ; and deeply with the interossei, 
adductor pollicis, and deep palmar arch. 

Nerve Supply.— Median and ulnar nerves. 

The FLEXOR LONGUS POLLICIS arises from 
the anterior surface of the radius for two- 
thirds of its extent, and from one-half the 
interosseous membrane. Its tendon passes 
beneath the annular ligament to be inserted into the base of the last 
phalanx of the thumb. 

felations.—By its anterior surface with the flexor sublimis digi- 
torum, flexor carpi radialis, supinator longus, and radial artery and 


* Deep layer of muscles of the forearm. 1, Internal lateral ligament of 
the elbow-joint. 2. Anterior ligament. 3. Orbicular ligament of the head of 
the radius. 4, Flexor profundus digitorum. 5. Flexor longus pollicis. 6, Pro- 
nator quadratus. 7. Adductor pollicis. 8. Dorsal interosseous of the middl 
and palmar interosseous of the ring-finger. 9. Dorsal interosseous muscle o 
the ring-finger, and palmar interosseous of the little finger. 
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veins. By its posterior surface with the radius, interosseous mem- 
brane, pronator quadratus, and wrist-joint. By its ulnar border, 
it is separated from the flexor profundus digitorum by the anterior 
interosseous artery and nerve. In the hand: after passing beneath 
the annular ligament, it is lodged in the interspace between the two 
portions of the fiexor brevis pollicis, and afterwards in the tendinous 
theca of the phalanx. 

Nerve Supply.—Anterior interosseous, a branch of the median. 

If the tendons of the last two muscles be drawn aside or divided, 
the third muscle of this group will be brought into view, lying 
across the lower part of the two bones. 

The Pronatork QUADRATUS (cubito-radialis) arises from the ante- 
rior and inner side of the ulna; and is inserted into the front of the 
radius. This muscle occupies about the lower fourth of the two 
bones, is broad at its origin, and narrower at its insertion. 

Ttelations.—By its anterior surface with the tendons of the 
supinator longus, flexor carpi radialis, flexor longus pollicis, flexor 
profundus digitorum, and flexor carpi ulnaris, radial artery and. 
veins, and ulnar artery, veins, and nerve. By its posterior surface 
with the radius, ulna, and interosseous membrane. 

Nerve Supply.—Anterior interosseous, a branch of the median. 

Actions.—The pronator radii teres and pronator quadratus rotate 
the radius upon the ulna, and render the hand prone. The re- 
maining muscles are flexors: two flexors of the wrist, flexor carpi 
radialis and ulnaris; two of the fingers, flexor sublimis and pro- 
fundus, the former flexing the second phalanges, the latter the last, 
one flexor of the last phalanx of the thumb, flexor longus pollicis. 
The palmaris longus is primarily a tensor of the palmar fascia, and 
secondly a flexor of the wrist and forearm. 


Posterior Brachial Region. 


Superficial layer. 
Supinator longus, Extensor minimi digiti, 
Extensor carpi radialis longior, Extensor carpi ulnaris, 
Extensor carpi radialis brevior, Anconeus. 


Extensor communis digitorum, 


Dissection.—The integument is to be divided and turned aside, 
and the fascia removed in the same manner as for the anterior 
brachial region. 

The Supimator toneus (brachio-radialis) is placed along the 
radial border of the forearm. It arises from the external condyloid 
ridge of the humerus, nearly as high as the insertion of the deltoid, 
and from the intermuscular septum; passes forward to the anterior 
aspect of the elbow joint, and descends the forearm to be inserted 
into the base of the styloid process of the radius. 

Relations.—By its superficial surface with the extensor ossis 
metacarpi pollicis, extensor primi internodii pollicis, and deep fascia 
of the forearm. By its deep surface with the brachialis anticus, 
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extensor carpi radialis longior, tendon of the biceps, supinator 

brevis, pronator radii teres, flexor carpi radialis, flexor sublimis 

digitorum, flexor longus pollicis, pronator 

Fig. 164.* quadratus, radius, musculo-spiral nerve, 

radial and posterior interosseous nerve, and 
radial artery and veins. 

Nerve Supply.—A special branch of the 
musculo-spiral. 

This muscle must be divided through 
the middle, and the two ends turned aside 
to expose the next muscle. 

The ExTENSOR CARPI RADIALIS LONGIOR 
arises from the external condyloid ridge, 
below the preceding, and from the inter- 
muscular septum. Its tendon passes 
through a groove in the radius imme- 
diately behind the styloid process, to be 
inserted into the base of the metacarpal 
bone of the index finger. 

Relations.—By its superficial surface 
with the supinator longus, extensor ossis 
metacarpi pollicis, extensor primi inter- 
nodii pollicis, extensor secundi internodii 
pollicis, radial nerve, fascia of the fore- 
arm, and posterior annular ligament. By 
its deep swrface with the brachialis anticus, 
extensor carpi radialis brevior, radius, and 
wrist-joint. 

Nerve Supply.—A special branch of the 
muscuio-spiral. 

The EXTENSOR CARPI RADIALIS BREVIOR is 
seen by drawing aside the former muscle. 
It arises from the external condyle of the 
humerus and intermuscular septa, and is 
inserted into the base of the metacarpal 
bone of the middle finger. Its tendon is 
lodged in the same groove on the radius 
with that of the extensor carpi radialis longior. 

Relations.—By its superficial surface with the extensor carpi 


* Superficial layer of muscles of the posterior aspect of the forearm. 
1. Biceps. 2. Brachialis anticus. 3. Lower part of the triceps, inserted into 
the olecranon, 4. Supinator longus. 5. Extensor carpi radialis longior, 
6. Extensor carpi radialis brevior. 7. Tendons of insertion of these two 
muscles. 8. Extensor communis digitorum. 9. Extensor minimi digiti. 
10. Extensor carpi ulnaris, 11. Anconeus. 12. Flexor carpi ulnaris, 13. Ex- 
tensor ossis metacarpi and extensor primi internodii lying together, 14, Bx- 
tensor secundi internodii; its tendon is seen ‘crossing the tendons of the 
extensor carpi radialis longior and brevior. 15, Posterior annular ligament, 
The tendons of the common extensor are seen on the back of the hand, and 
their mode of distribution on the dorsum of the fingers. ees 
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radialis longior, extensor ossis metacarpi pollicis, extensor primi 
internodii pollicis, extensor secundi internodii pollicis, fascia of the 
forearm and posterior annular ligament. By its deep surface with 
the supinator brevis, tendon of the pronator radii teres, radius, and 
wrist-joint. By its ulnar border with the extensor communis 
digitorum. 

Nerve Supply.—Posterior interosseous, a branch of the musculo- 
spiral. 

The EXTENSOR COMMUNIS DIGITORUM arises from the external 
condyle by a common tendon with the preceding and two following 
muscles, from the intermuscular septa, and deep fascia; and 
divides into four tendons, which are inserted into the second and 
third phalanges of the fingers. At the metacarpo-phalangeal arti- 
culation each tendon becomes narrow and thick, and sends a thin 
fasciculus upon each side of the joint. It then spreads out, and 
receiving the tendon of the lumbricalis and some tendinous fasciculi 
from the interossei, forms a broad aponeurosis, which covers the 
whole posterior aspect of the finger. At the first phalangeal joint 
the aponeurosis divides into three slips. The middle slip 1s inserted 
into the base of the second phalanx, and the two lateral portions 
are continued onwards at each side of the joint, to be inserted into 
the last. Little oblique tendinous slips connect the tendon of the 
ring with those of the middle and little finger as they cross the back 
of the’hand. — 

Relations.—By its superficial surface with the deep fascia of the 
forearm and hand, and posterior annular ligament. By its deep 
surface with the supinator brevis, extensor ossis metacarpi pollicis, 
extensor primi internodii, extensor secundi internodii, extensor 
indicis, posterior interosseous artery and nerve, wrist-joint, meta- 
carpal bones, interossei muscles, and phalanges. By its radial 
border with the extensor carpi radialis longior and brevior. By 
the wlnar border with the extensor minimi digiti, and extensor 
carpi ulnaris. 

Nerve Swpply.—Posterior interosseous. 

The EXTENSOR MINIMI DIGITI (auricularis) is an offset from the 
extensor communis, with which it is connected by means of a ten- 
dinous slip. Passing down to the inferior extremity of the ulna, it 
traverses a distinct fibrous sheath, and at the metacarpo-phalangeal 
articulation unites with the tendon derived from the common ex- 
tensor. The common tendon then spreads out into a broad expan- 
sion which divides into three slips to be inserted as in the other 
fingers into the last two phalanges. It is to this muscle that the 
little finger owes its power of separate extension ; and, being called 
into action when the point of the finger is introduced into the 
meatus of the ear, for the purpose of removing unpleasant sensa- 
tions or producing titillation, the muscle was called by the old 
writers “ auricularis.” 

Nerve Supply.—Posterior interosseous. 

The EXTENSOR CARPI ULNARIS arises from the external condyle by 
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the common tendon, from the border of the ulna, and from the 
deep fascia. Its tendon passes through the posterior groove in the 
lower extremity of the ulna, to be inserted into the base of the 
metacarpal bone of the little finger. : 

Relations.—By its swperficial surface with the deep fascia of the 
forearm, and posterior annular ligament. By its deep surface 
with the supinator brevis, extensor ossis metacarpi pollicis, extensor 
secundi internodii, extensor indicis, ulna, and wrist-joint. By its 
radial border it is in relation with the extensor communis digi- 
torum and extensor minimi digiti, and by the wlnar border with the 
anconeus. 

Nerve Supply.—Posterior interosseous. ’ 

The AnconEUs (anconzus parvus, vel quartus) is a small trian- 
gular muscle, having the appearance of being a continuation of the 
triceps; it arises from the outer condyle, and is inserted into the 
olecranon and triangular surface of the upper extremity of the ulna. 

Relations.—By its superficial surface with a strong tendinous 
aponeurosis derived from the triceps. By its deep swrface with the 
elbow-joint, orbicular ligament, and slightly with the supinator 
brevis. 

Nerve Supply—Musculo-spiral. 


Deep layer.—Supinator brevis, 
Extensor ossis metacarpi pollicis, 
Extensor primi internodii pollicis, 
Extensor secundi internodii pollicis, 
Extensor indicis. 


Dissection.—The muscles of the superficial layer should be re- 
moved in order to bring the deep group completely into view. 

The Svuprrvator BREVIS cannot be seen in its entire extent, until 
the radial extensors of the carpus are divided from their origin. It 
arises from the external condyle, from the external lateral and 
orbicular ligament, and from the ulna, and winds around the upper 
part of the radius, to be inserted into the upper third of its oblique 
line. The posterior interosseous artery and nerve perforate the 
lower border of this muscle. 

Relations.—By its swperficial surface with the pronator radii 
teres, supinator longus, extensor carpi radialis longior and brevior, 
extensor communis digitorum, extensor carpi ulnaris, anconeus, 
radial artery and veins, musculo-spiral nerve, radial and posterior 
interosseous nerve. By its deep surface with the elbow-joint and 
ligaments, interosseous membrane, and radius. 

Nerve Supply.—Posterior interosseous. 

The LXTENSOR OSSIS METACARPI POLLICIS (abductor pollicis longus) 
is placed immediately below the supinator brevis. It arises bee: 
the ulna, interosseous membrane, and radius, and is inserted into 
the base of the metacarpal bone of the thumb. Its tendon passes 
ae the groove immediately in front of the styloid process of 

e radius. 
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Relations.—By its superficial surface with the extensor carpi 
ulnaris, extensor minimi digiti, extensor communis digitorum, fascia 
of the forearm and annular ligament. By its deep swrface with the 
ulna, interosseous membrane, radius, ten- 
dons of the extensor carpi radialis longior 
and brevior, and supinator longus, and at 
the wrist with the radial artery. By its 
upper border with the edge of the supinator 
brevis; by its lower border with the ex- 
tensor secundi and primi internodii. It is 
crossed by branches of the posterior inter- 
osseous artery and nerve. 

Nerve Supply.—Posterior interosseous. 

The EXTENSOR PRIMI INTERNODII POLLICIS 
(extensor pollicis brevis vel minor), the 
smallest af’ the muscles in this layer, arises 
from the interosseous membrane and radius, 
and passes through the groove with the 
extensor ossis metacarpi, to be inserted into 
the base of the first phalanx of the thumb. 

Relations.—The same as the preceding 
muscle, with the exception of the extensor 
carpi ulnaris. The muscle accompanies 
the extensor ossis metacarpi. 

Nerve Supply.—Posterior interosseous. 

The EXxrensor sECUNDI INTERNODII POL- 
Licis (extensor pollicis longus vel major), 
arises from the ulna and interosseous mem- 
brane. Its tendon passes through a sepa- 
rate groove in the radius, and is inserted 
into the base of the last phalanx of the 
thumb. 

Relations.—By its eaternal surface, the 
same as the extensor ossis metacarpi. By 
its deep swrface with the ulna, interosseous 
membrane, radius, wrist-joint, radial artery, 
and metacarpal bone of the thumb. The 
muscle is placed between the extensor 
primi internodii and extensor indicis. 

Nerve Swpply.—Posterior interosseous. 

The Extensor INDICIs (indicator) arises from the ulna, as high up 
as the extensor ossis metacarpi pollicis, and inferiorly from the in- 
terosseous membrane. Its tendon passes beneath the posterior 


Fig. 165.* 


* Deep layer of muscles of the posterior aspect of the forearm. 1. Humerus. 
2. Olecranon. 3. Ulna. 4. Anconeus. 5. Supinator brevis. 6. Extensor ossis 
metacarpi pollicis. 7. Extensor primi internodii pollicis. 8. Extensor secundi 
internodii pollicis. 9. Extensor indicis. 10. First dorsal interosseous muscle. 
The other three dorsal interossei are seen between the metacarpal bones of 
their respective fingers. 
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annular ligament to be inserted into the aponeurosis of the common 
extensor tendon of the index finger. 

Relations.—The same as the preceding muscle, with the excep- 
tion of the hand, where the tendon rests on the metacarpal bone of 
the forefinger and second interosseous muscle, and has no relation 
with the radial artery. 

Nerve Supply.—Posterior interosseous. 

The tendons of the extensors, as of the flexor muscles of the fore- 
arm, are provided with synovial burse as they pass beneath the 
annular ligament; those of the back of the wrist have separate 
sheaths, formed by the posterior annular ligament. 

Actions.—The anconeus is associated in its action with the triceps 
extensor cubiti:: it assists in extending the forearm on the arm. 
The supinator longus and brevis effect the supination of the forearm, 
and antagonize the two pronators.. The extensor carpi radialis 
longior and brevior and extensor carpi ulnaris, extend the wrist in 
opposition to the two flexors of the carpus. The extensor communis 
digitorum restores the fingers to the straight position after they 
have been flexed by the two flexors, sublimis and profundus. The 
extensor ossis metacarpi, primi internodii, and secundi internodii 
pollicis, are the special extensors of the thumb, and serve to balance 
the actions of the flexor ossis metacarpi, flexor brevis, and flexor 
longus pollicis. The extensor indicis produces extension of the 
index finger, and is therefore named “indicator,” and the extensor 
minimi digiti supplies that finger with the power of exerting a 
distinct extension. 


MUSCLES OF THE HAND. 


Radial or Thenar Region. 


Abductor pollicis, Flexor brevis pollicis, 
Flexor ossis metacarpi (opponens), Adductor pollicis. 


Dissection—The hand is best dissected by making an incision 
along the middle of the palm, from the wrist to the base of the 
middle finger, and crossing it at each extremity by a transverse 
incision, then turning aside the flaps of integument. For exposin 
the muscles of the radial region, the removal of the integument an 
fascia on the radial side will be sufficient. 

The ABDUCTOR POLLICIS (brevis) is a small thin muscle, which 
arises from the trapezium bone and annular ligament. It is inserted 
into the base of the first phalanx of the thumb. 

Nerve Supply.—Median nerve. 

Relations.—By its superficial surface with the external portion 
of the palmar fascia; by its deep surface with the flexor ossis 
metacarpi. <At its inner side it is separated by a narrow cellular 
interspace from the flexor brevis pollicis. This.muscle must be 
divided from its ofigin, and turned aside, in order to see the 
next. : 

The FLEXOR Ossis METACARPI (opponens pollicis) arises from the 
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trapezium and annular ligament, and is inserted into the whole 
length of the metacarpal bone. 

Nerve Supply.— Median nerve. ai 

Relations —By its superficial surface with the abductor pollicis. 
By its deep surface with the trapezo-metacarpal articulation and 
metacarpal bone. Internally 
with the flexor brevis pollicis. 
The flexor ossis metacarpi may 
now be divided from its origin 
and turned aside, in order to 
show the next muscle. 

The FLexor BREVIS POLLICIS 
consists of two portions, be- 
tween which lies the tendon of 
the flexor longus pollicis. The 
external portion arises from 
the trapezium and annular 
ligament; the internal portion 
from the trapezoid and os 
magnum. They are both in- 
serted into the base of the first 
phalanx of the thumb, having 
a sesamoid bone in each of 
their tendons to protect the 
joint. 

Relations —By its superfi- 
cial surface with the external 

ortion of the palmar fascia. 

y its deep swrface with the 
adductor pollicis, tendon of the 
flexor carpi radialis, and trapezo-metacarpal articulation. By its 
external surface with the flexor ossis metacarpi and metacarpal . 
bone. By its imner surface with the tendons of the long flexor 
muscles and first lumbricalis. 
ela Supply.—Outer head by the median nerve, inner by the 

nar. 


Fig. 166.* 


* Muscles of the hand. 1. Annular ligament. 2,2. Origin and insertion 
of the abductor pollicis muscle; the middle portion has been removed. 
8. Flexor ossis metacarpi, or opponens pollicis, 4. Superficial portion of the 
flexor brevis pollicis. 5. Deep portion of the flexor brevis pollicis. 6. Ad- 
ductor pollicis. 7,7. The lumbricales muscles, arising from the deep flexor 
tendons, upon which the figures are placed. The tendons of the flexor 
sublimis have been removed. 8, One of the tendons of the deep flexor, pass- 
ing between the two terminal slips of the tendon of the flexor sublimis to 
reach the last phalanx. 9. The tendon of the flexor longus pollicis, passing 
between the two portions of the flexor brevis to the last phalanx. 10. Ab- 
ductor minimi digiti. 11. Flexor brevis minimi digiti. The edge of the 
flexor ossis metacarpi is seen projecting beyond the inner border of the flexor 
eee 12. Pisiform bone, 13. First dorsal interosseous muscle, the abductor 
indicis. 
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The AppuctTor PoLticis is a triangular muscle; it arises by a 
broad origin from the metacarpal bone of the middle finger; the 
fibres converge to its insertion into the base of the first phalanx 
e the thumb, where it is united with the inner head of the flexor 

revis. 

Relations.—By its anterior swrface with the flexor brevis pollicis, 
tendons of the deep flexor of the fingers, lumbricales, and deep 
palmar arch. By its posterior swrface with the metacarpal bones 
of the index and middle finger, the interossei of the second inter- 
osseous space, and the first dorsal interosseous. Its inferior border 
is subcutaneous. 

Nerve Supply.—Ulnar nerve. 


Ulnar or Hypothenar Region. 
Palmaris brevis, Flexor brevis minimi digiti, 
Abductor minimi digiti, Flexor ossis metacarpi. 


Dissection.—Turn aside the ulnar flap of integument from the 
palm of the hand; in doing this, a small subcutaneous muscle, the 
palmaris brevis, will be exposed. After examining this muscle, 
remove it with the deep fascia, in order to bring into view the 
muscles of the little finger. 

The PaLMARIS BREVIS is a thin plane of muscular fibres about an 
inch in width, which arises from the annular ligament and palmar 
fascia, and passes transversely inwards to be imserted into the in- 
tegument of the inner border of the hand. 

Lelations.—By its superficial surface with the fat and integu- 
ment of the inner portion of the palm. By its deep surface with 
the ulnar portion of the palmar fascia, which separates it from the 
ulnar artery, veins, and nerve, and from the muscles of the inner 
border of the hand. 

Nerve Supply.—Ulnar nerve. 

The ABDUCTOR MINIMI DIGITI is a small tapering muscle which 
arises from the pisiform bone, Where it is continuous with the 
tendon of the flexor carpi ulnaris, and is inserted into the base of 
the first phalanx of the little finger, and into the expansion of the 
extensor tendon. 

Relations.—By its superficial surface with the internal portion 
of the deep fascia and palmaris brevis; by its deep swrface with the 
flexor ossis metacarpi and metacarpal bone. By its inner border 
with the flexor brevis minimi digiti. 

Nerve Supply.—Ulnar nerve. 

The FLexoR BREVIS MINIMI DIGITI is a small muscle arising 
from the unciform bone and annular ligament, and inserted into 
the base of the first phalanx. It is sometimes wanting. 

Relations.—By its superficial surface with the internal portion 
of the palmar fascia, and palmaris brevis. By its deep surface 
with the flexor ossis metacarpi and metacarpal bone. Haternally 
with the abductor minimi digiti, from which it is separated near its 
origin by the deep palmar branch of the ulnar nerve and communi- 
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cating artery. Internally with the tendons of the flexor sublimis 
and profundus. 

Nerve Supply.—Ulnar nerve. 

The FLEXOR OSSIS METACARPI MINIMI DIGITI (opponens) arises 
from the unciform bone and annular ligament; and is inserted into 
the whole length of the metacarpal bone of the little finger. The 
little finger has also an adductor, but it is one of the palmar inter- 
osset. 

Relations.—By its superficial surface with the flexor brevis and 
abductor minimi digiti. By its deep surface with the interossei 
muscles of the last metacarpal space, metacarpal bone, and flexor 
tendons of the little finger. 

Nerve Supply.—Ulnar nerve. 


Palmar Region. 
Lumbricales, Interossei palmares, Interossei dorsales. 


The LumsricatEs, four in number, are accessories to the deep 
flexor muscle. They arise from the tendons of the deep flexor; the 
first and second from the palmar side, the third from the ulnar, the 
fourth from the radial side; and are inserted into the aponeurotic 
expansion of the extensor tendons on the radial side of the fingers. 
The third, or that of the tendon of the ring finger, sometimes bifur- 
cates, at other times it is inserted wholly into the extensor tendon 
of the middle finger. 

Relations.—In the palm of the hand with the flexor tendons; at 
their insertion, with the tendons of the interossei and the meta- 
carpo-phalangeal articulations. 

Nerve Supply.—The two outer by the median, the two inner by 
the ulnar nerve. 

The PauMar InTEROSSEI, three in number, are placed upon the 
metacarpal bones, rather than between them. They arise from the 
base of the metacarpal bone of one finger, and are inserted into the 
base of the first phalanx and aponeurotic expansion of the extensor 
tendon of the same finger. The first belongs to the index finger; 
the second, to the ring finger; the third, to the little finger; the 
middle finger being omitted. 

Relations.—By their palmar surface with the flexor tendons and 
deep muscles in the palm of the hand. By their dorsal swrface 
with the dorsal interossei. On one side with the metacarpal bone, 
on the other with the corresponding dorsal interosseous muscle. 

Dorsal INTEROSSEI.—T'urning to the dorsum of the hand, the 
four dorsal interosset (bicipites) are seen in the four spaces between 
the metacarpal bones. They are i greed a muscles, and arise 
by two heads, from adjoining sides of the bases of the metacarpal 
bones. They are inserted into the base of the first phalanges, and 
into the aponeurosis of the extensor tendons. 

The first is inserted into the index finger, and from its use is 
called abductor indicis; the second and third are inserted into the 
middle finger, compensating its exclusion from the palmar group ; 
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the fourth is attached to the ring finger; so that each finger is pro- 
vided with two interossei, with the exception of the little finger, as 
may be shown by means of a table, thus :— 


one dorsal (abductor indicis), 
“inte cael one palmar. 


Middle finger, two dorsal. 
Ring finger one dorsal, 
g I" one palmar. 
Little finger, remaining palmar (adductor minimi digiti). 


Relations —By their dorsal surface with a thin aponeurosis, the 
fascia dorsalis profunda, which separates them from the tendons on 
the dorsum of the hand. By their palmar surface with the muscles 
and tendons in the palm of the hand. By one side with the meta- 
carpal bone,; by the other with the corresponding palmar inter- 
osseous. The abductor indicis is in relation by its palmar surface, 
with the adductor pollicis and flexor brevis pollicis. The radial 
artery passes into the palm of the hand between the two heads of 
the first dorsal interosseous muscle (abductor indicis); and the 
perforating branches of the deep palmar arch, between the heads of 
the other dorsal interossei. 

Nerve Supply.—All the interosseous muscles are supplied by the 
ulnar nerve. 

Actions.—The actions of the muscles of the hand are expressed 
in their names. Those of the radial region belong to the thumb, 
and provide for three of its movements, abduction, adduction, and 
flewion. The ulnar group, in like manner, are subservient to the 
same motions of the little finger, and the interossei are abductors 
and adductors of the several fingers. The lumbricales are accessory 
in their actions to the deep flexors ; they were called by the earlier 
anatomists fidicinii—i.e., fiddlers’ muscles, from an idea that the 
might effect the rapid movements by which the performer is enable 
to produce the various notes on that instrument. 

In relation to the axis of the hand, the four dorsal interossei are 
abductors, the three palmar adductors. It will therefore be seen 
that each finger is provided with its proper adductor and abductor, 
two flexors, and (with the exception of the middle and ring finger) 
two extensors. The thumb has moreover a flexor and extensor of 
the metacarpal bone; and the little finger a flexor of the metacarpal 
bone (opponens) without an extensor. 
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The muscles of the lower extremity may be arranged into groups 
corresponding with the regions of the hip, thigh, leg, and foot, as 
in the following table :— 


Hip. 
Gluteal Region. 
Gluteus maximus, Obturator internus, 
Gluteus medius, Gemellus inferior, 
Gluteus minimus, Obturator externus, 
Pyriformis, Quadratus femoris. 
Gemellus superior, 
THIGH. 

Anterior Femoral Region. Internal Femoral Region. 
Tensor vagine femoris, Tliacus internus, 
Sartorius, Psoas magnus, 
Rectus femoris, Pectineus, 

Vastus internus, Adductor longus, 
Vastus externus, Adductor brevis, 
Crureus. Adductor magnus, 


Gracilis. 


Posterior Femoral Region. 
Biceps femoris, 


Semitendinosus, 
Semimembranosus. 
Lee. 
Anterior Tibial Region. Posterior Tibial Region. 
superficial growp. 
Tibialis anticus, Gastrocnemius, 
Extensor longus digitorum, Plantaris, 
Peroneus tertius, Soleus. 
Extensor proprius pollicis. 
deep group. 
Popliteus, 
Fibular Region. Flexor longus pollicis, 
Peroneus longus, Flexor longus digitorum, 
Peroneus brevis. Tibialis posticus. 


Foor. 
Dorsal Region. 


Extensor brevis digitorum, 
Interossei dorsales. 
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Plantar Region. 
1st Layer. ord Layer. 
Abductor pollicis, Flexor brevis pollicis, 
Abductor minimi digiti, Adductor pollicis, 
Flexor brevis digitorum. Transversus pedis, 


Flexor brevis minimi digiti. 
2nd Layer. 


Musculus accessorius, 4th Layer. 
Lumbricales. Interossei plantares. 


GLUTEAL REGION. 


Dissection.—The subject being turned on its face, and a block 
placed beneath the pubes to support the pelvis, the student com- - 
mences the dissection of this region, by carrying an incision from 
the apex of the coccyx along the crest of the ilium to its anterior 
superior spinous process; or vice versd, if he be on the left side. 
He then makes an incision from the posterior fifth of the crest of 
the ilium, to the apex of the trochanter major, this marks the upper 
border of the gluteus maximus; and a third incision from the apex 
of the coccyx along the fleshy margin of the lower border of the 
gluteus maximus, to the outer side of the thigh, about four inches 
below the apex of the trochanter major. He then reflects the in- 
tegument, superficial fascia, and deep fascia, which latter is very 
thin over this muscle, from the gluteus maximus, following rigidly 
the course of its fibres; and having exposed the muscle in its entire 
extent, he dissects the integument and superficial fascia from off 
the deep fascia which binds down the gluteus medius, the other - 
portion of the region. 


Gluteus maximus, Gemellus superior, 
Gluteus medius, Obturator internus, 
Gluteus minimus, Gemellus inferior, 
Pyriformis, Obturator externus, 


Quadratus femoris. 


The GLUTEUS MAXIMUS (yAourds, nates; sacro-femoralis) is the 
thick, fleshy mass of muscle, of a trapezoid shape, which forms the 
convexity of the nates. In structure it is coarse, being made up of 
large fibres, which are collected into fasciculi, and these again into 
distinct muscular masses, separated by deep cellular furrows. It 
arises from the posterior fifth of the crest and external surface of 
the ilium, from the posterior surface of the sacrum and coceyx, and 
from the great sacro-ischiatic ligament. It passes obliquely out- 
wards and downwards, to be inserted into the rough line leading 
from the trochanter major to the linea aspera, and is continuous by 
means of its tendon with the fascia lata covering the outer side of 
the thigh, and with the external intermuscular ligament. Several 
burse are situated between this muscle and subjacent parts: one 
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upon the tuberosity of the ischium, one between its tendon and 
the trochanter major and one between it and the tendon of the 
vastus externus. 

Relations.—By its superficial surface with a thin aponeurotic 
fascia, which separates it from the superficial fascia and integument, 
and near its insertion, with the vastus externus. By its deep swr- 
face with the gluteus medius, pyriformis, gemelli, obturator in- 
ternus, quadratus femoris, sacro-ischiatic foramina, great sacro- 
ischiatic ligament, tuberosity of the ischium, semi-membranosus, 
semi-tendinosus, biceps, and adductor magnus; gluteal vessels and 
nerves, ischiatic vessels and nerves, and internal pudic vessels and 
nerve. By its wpper border it overlaps the gluteus medius; and by 
the lower border Eris the lower margin of the nates. The gluteus 
maximus must be turned down from its origin, in order to brmg the 
next muscles into view. 

Nerve Supply.—Inferior gluteal branch of thelesserischiatic nerve. 

The Giurevs MEDIvUs is placed in front of, rather than beneath 
the gluteus maximus; and is 
covered in by a process of the 
deep fascia, which is very thick 
and dense. It arises from the 
outer lip of the crest of the ilium 
for four-fifths its length, from 
the surface of bone between that 
border and the superior curved 
line of the dorsum ili, and from 
the thick fascia above mentioned. 
Its fibres converge to the outer 
part of the trochanter major, into 
which its tendon is inserted. 

Relations.— By its superficial 
surface with the tensor vaginz 
femoris, gluteus maximus, and 
its own proper fascia. By its 
deep surface with the gluteus 
minimus and gluteal vessels and 
nerves. By its lower border with 
the pyriformis muscle. A bursa 
is interposed between its tendon 
and the upper part of the tro- 
chanter major. 


* Deep muscles of the gluteal region. 1. Ilium. 2. Sacrum. 3. Posterior 
sacro-iliac ligaments. 4. Tuberosity of the ischium. 5, Great or posterior 
sacro-ischiatic ligament. 6. Lesser or anterior sacro-ischiatic ligament. 
7. Trochanter major. 8. Gluteus minimus. 9. Pyriformis. 10. Gemellus 
superior. 11. Obturator internus, passing out of the lesser sacro-ischiatic 
foramen. 12. Gemellus inferior. 13. Quadratus femoris. 14, Adductor 
magnus. 15. Vastus externus. 16. Biceps. 17. Gracilis. 18, Semi- 
tendinosus. 

fe 
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Nerve Supply.—Superior gluteal nerve, from the sacral plexus. 

This muscle should now be removed from its origin and turned 
down, to expose the next, which is situated beneath it. 

The GuuTEUS MINIMUS is a radiated muscle arising from the sur- 
face of the dorsum ilii, between the superior and inferior curved 
line; its fibres converge to the anterior border of the trochanter 
major, into which it is imserted by means of a rounded tendon. 
There is no distinct separation between the gluteus medius and 
minimus anteriorly. 

Relations.—By its superficial surface with the gluteus medius, 
and gluteal vessels. By its deep surface with the ilium, long ten- 
don of the rectus femoris, and capsule of the hip-joint. A bursa is 
interposed between its tendon and the trochanter. 

Nerve Supply.—Superior gluteal nerve. 

The Pyrirormis (pyrum, a pear, 7.e. pear-shaped; iliacus ex- 
ternus) arises from the anterior surface of the sacrum, by three 
little slips interposed between the anterior sacral foramina, from 
the first to the fourth, and from the adjoining surface of the ilium. 
It passes out of the pelvis through the great sacro-ischiatic foramen, 
and is inserted by a rounded tendon into the posterior border of the 
trochanter major. Wy 

Relations.—By its superficial or external surface with the sacrum 
and gluteus maximus. By its deep or pelvic surface with the 
rectum, sacral plexus of nerves, branches of the internal iliac artery, 
great sacro-ischiatic notch, and capsule of the hip-joint. By its 
upper border with the gluteus medius and gluteal vessels and nerves. 
By its lower order with the gemellus superior, ischiatic vessels and 
nerves, and internal pudic vessels and nerve. 

Nerve Supply.—A branch from the sacral plexus. 

The GEMELLUS SUPERIOR (gemellus, double, twin) is a small slip 
of muscle situated immediately below the pyriformis; it arises from 
the spine of the ischium, and is inserted into the upper border of 
the tendon of the obturator internus, and into the upper border of 
the trochanter major. The gemellus superior is not unfrequently 
wanting. 

Relations.—By its superficial surface with the gluteus maximus, 
ischiatic vessels and nerves, and internal pudic vessels and nerve. 
By its deep surface with the pelvis and capsule of the hip-joint. 

Nerve Supply.—A branch from the sacral plexus. 

The OBTURATOR INTERNUS arises from the inner surface of the 
anterior wall of the pelvis, being attached to the margin of bone 
around the obturator foramen and to the obturator membrane. It 
passes out of the pelvis through the lesser sacro-ischiatic foramen, 
and is inserted by a flattened tendon into the upper border of the 
trochanter major. The lesser sacro-ischiatic notch, over which this 
muscle plays as through a pulley, is faced with cartilage, and 
provided with a synovial bursa to facilitate its movements. The 
tendon of the obturator is bordered above and below, by the gemelli 
muscles (hence their names), which are inserted into the sides of 
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its tendon, and appear to be auxiliaries or superadded portions, 
external origins in fact of the obturator internus. 

Relations.—By its swperficial or posterior surface with the in- 
ternal pudic vessels and nerve, the obturator fascia, which sepa- 
rates it from the levator ani and viscera of the pelvis, the sacro- 
ischiatic ligaments, gluteus maximus, and ischiatic vessels and 
nerves. By its deep or anterior surface with the obturator mem- 
brane and the margin of bone surrounding it, the cartilaginous 
pulley of the lesser ischiatic foramen, external surface of the pelvis, 
and capsular ligament of the hip-joint. By its wpper border within 
the pelvis, with the obturator vessels and nerve; externally to the 
pelvis, with the gemellus superior. By its lower border with the 
gemellus inferior. 

Nerve Supply.—The obturator nerve, from the lumbar plexus. 

The GEMELLUS INFERIOR arises from the posterior point of the 
tuberosity of the ischium, and is inserted into the lower border of 
the tendon of the obturator internus, and into the upper border of 
the trochanter major. 

Relations.—By its superficial surface with the gluteus maximus, 
and ischiatic vessels and nerves. By its deep surface with the 
external surface of the pelvis, and capsule of the hip-joint. By its 
upper border with the tendon of the obturator internus. By its 
lower border with the tendon of the obturator externus and quad- 
ratus femoris. 

Nerve Supply.—A branch from the sacral plexus. 

In this region the tendon only of the obturator externus can be 
seen; it is situated deeply between the gemellus inferior and upper 
border of the quadratus femoris. To expose the muscle fully, it is 
necessary to dissect it on the anterior part of the thigh, after the 
removal of the pectineus, adductor longus and adductor brevis. 

The OsrURATOR EXTERNUS muscle (obturare, to stop up) arises 
from the obturator membrane and from the surface of the bone 
immediately surrounding it anteriorly—viz., from the ramus of the 
pubes and ischium; its tendon passes outwards behind the neck of 
the femur, to be inserted into the digital fossa of the trochanter 
major. 

Beka iove-By its swperficial or anterior surface with the tendon 
of the psoas and iliacus, pectineus, adductor brevis and magnus, 
obturator vessels and nerve. By its deep or posterior surface with 
the obturator membrane and margin of bone which surrounds it, 
the lower part of the capsule of the hip-joint and quadratus femoris. 

Nerve Supply.—The obturator nerve. 

The QuADRATUS FEMOR's (square-shaped) arises from the external 
border of the tuberosity of the ischium ; and is inserted into a rough 
line on the posterior border of the trochanter major, which is thence 
named linea quadrati. 

Relations.—By its posterior surface with the gluteus maximus, 
and ischiatic vessels and nerves. By its anterior surface with the 
tendon of the obturator externus ae trochanter minor, a synovial 

of 
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bursa often separating it from the latter. By its wpper border with 
the gemellus inferior; and by the lower border with the adductor 
magnus. 

Nerve Supply.—A branch from the sacral plexus. 

Actions.—The glutei muscles are abductors of the thigh, when 
they take their fixed point from the pelvis. Taking their fixed 
point from the thigh, they steady the pelvis on the head of the 
femur; this action is peculiarly obvious in standing on one leg: 
they assist also in carrying the leg forward in progression. The 

gluteus minimus being attached to the 

Fig. 168.* anterior border of the trochanter major, 

rotates the limb slightly inwards. ‘The 

gluteus medius and maximus, from their 

insertion into the posterior aspect of the 

bone, rotate the limb outwards; the latter 

is, moreover, a tensor of the fascia of the 

. thigh. The other muscles rotate the limb 

outwards, everting the knee and foot; 
hence they are named external rotators. 


Anterior Femoral Region. 


Tensor vagine femoris, Vastus internus, 
Sartorius, Vastus externus, 
Rectus femoris, Crureus. 


Dissection.—Make an incision along the 
line of Poupart’s ligament, from the ante- 
rior superior spinous process of the ilium 
to the spine of the pubes; and a second, 
from the middle of the preceding, down the 
inner side of the thigh, and across the 
inner condyle of the femur to the head of 
the tibia, where it may be bounded by a 
transverse incision. ‘Turn back the in- 
tegument from the whole of this region, 
and examine the superficial fascia; which 
is next to be removed in the same manner. 
After the deep fascia has been well con- 
sidered, it is likewise to be removed, by 
dissecting it off in the course of the fibres 
of the muscles. As it might not be con- 
venient to the junior student to expose so 
large a surface at once as ordered in this 
dissection, the vertical incision may be 


* Muscles of the anterior femoral region. 1. Crest of the ilium. 2. Its 
anterior superior spinous process. 5. Gluteus medius. 4, Tensor vagine 
femoris; its insertion into the fascia lata is shown inferiorly. 5. Sartorius. 
6. Rectus. 7. Vastus externus. 8. Vastus internus. 9. Patella. 10. Iliacus 
internus. 11. Psoas magnus. 12. Pectineus. 13. Adductor longus. 14. Part 
uf the adductor magnus. 16. Gracilis. 
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‘crossed by one or two transverse incisions, as may be deemed most 
proper. 

The Tensor VAGINE# FEMORIS (stretcher of the sheath of the thigh) 

‘is a short flat muscle, situated on the outer side of the hip. It 

arises from the crest of the ilium, near its anterior superior spinous 
process, and is inserted between two layers of the fascia lata at 
about one-fourth down the thigh. 
_ Relations. —By its superficial surface with the fascia lata and 
integument. By its deep swrface with an internal layer of the fascia 
lata, gluteus medius, rectus, and vastus externus. By its imner 
border near its origin with the sartorius. 

Nerve Swpply.—Superior gluteal nerve. 

The Sartorius (tailor’s muscle) is a long riband-like muscle, 
arising from the anterior superior spinous process of the ilium, and 
from the notch immediately below that process; it crosses obliquely 
the upper third of the thigh, descends behind the inner condyle of 
the femur, and is inserted by an aponeurotic expansion into the 
upper part of the inner side of the tibia, nearly as far forward as 
the crest. This expansion covers in the insertion of the tendons of 
the gracilis and semitendinosus muscle. The inner border of the 
sartorius muscle is the guide to the operation for tying the femoral 
artery in the middle of its course; and the outer boundary of 
Scarpa’s triangular space. 

Nerve Swpply.—Anterior crural nerve. 

Relations.—By its superficial surface with the fascia lata and 

- cutaneous nerves. By its deep surface with the psoas and iliacus, 
rectus, sheath of the femoral vessels, vastus internus, adductor 
longus, adductor magnus, gracilis, long saphenous nerve, internal 
lateral ligament of the knee-jomt. By its expanded insertion with 
the tendons of the gracilis and semitendinosus, a synovial bursa 
being interposed. At the knee-joint its posterior border is in re- 
lation with the internal saphenous vein. 

Scarpa’s Space——This is a triangular space of some surgical im- 

ortance situated at the upper part of the thigh; in its upper part 

emoral hernia takes place, and in its lower part ligature of the 
femoral artery is usually performed. Its base is formed by Poupart’s 
ligament, its inner border by the adductor longus, its outer border 
by the sartorius muscle, and its apex is at the point where the 
latter muscle crosses the artery. Its floor is formed by the iliacus, 

soas, pectineus, adductor longus, and a small part of the adductor 

revis. A perpendicular line, drawn from the middle of the base 
to the apex of this triangle, immediately overlies the femoral artery 
with its sheath. 

The Rectus remoris (straight) is fusiform in shape and bipenni- 
form in the disposition of its fibres. It arises by two round tendons, 

one from the anterior inferior spinous process of the ilium, the other 
from the upper lip of the acetabulum; and is inserted by a broad 
and strong tendon into the upper border of the patella. It is more 

- correct to consider the patella as a sesamoid bone, developed within 

the tendon of the rectus; and the ligamentum patellz as the con- 
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tinuation of the tendon to its insertion into the tubercle of the 
tibia. 

Nerve Supply.—Anterior crural nerve. 

Relations —By its superficial surface with the gluteus medius, 
psoas and iliacus, sartorius; and for the lower three-fourths of its 
extent with the fascia lata. By its deep surface with the capsule 
of the hip-joint, external circumflex vessels, crureus, vastus internus 
and externus. The rectus must now be divided through its middle, 
and the two ends turned aside, to bring clearly into view the next 
muscles. 

The three next muscles are generally considered collectively under 
the name of triceps extensor cruris. Adopting this view, the muscle 
surrounds the whole of the femur, excepting the rough line (linea 
aspera), at its posterior aspect. Its division into three parts is not 
well defined; the fleshy mass upon each side being distinguished by 
the names of vastus internus and externus, the middle portion by 
that of crureus. 

The VASTUS EXTERNUS (extensor cruris externus), narrow below 
and broad above, avises from the base of the trochanter major, the 
outer surface of the femur, outer lip of the linea aspera, and inter- 
muscular fascia; it passes down to be inserted into the outer border 
of the patella, or rather, by means of the ligamentum patellz, ito 
the tubercle of the tibia conjointly with the rectus and two follow- 
ing muscles. 

Relations. —By its superficial surface with the fascia lata, rectus, 
biceps, semi-membranosus, and gluteus maximus, a synovial bursa 
being interposed between it and the latter. By its deep surface 
with the crureus and femur. 

Nerve Supply. Anterior crural nerve. 

The VastUs INTERNUs (extensor cruris internus), broad below and 
narrow above, arises from the anterior intertrochanteric line, inner 
surface of the femur, inner lip of the linea aspera and intermuscular 
fascia, and is inserted into the inner border of the patella. By its 
mesial border it is blended with the crureus. 

Relations.—By its superficial surface with the psoas and iliacus, 
rectus, sartorius, femoral artery and vein and saphenous nerve, 
pectineus, adductor longus, brevis, and magnus, and fascia lata. 
By its deep surface with the crureus and femur. 

Nerve ised -—-Antaihes crural nerve. 

The Crurevs (crus, the leg), arises from the anterior intertro- 
chanteric line and anterior surface of the femur to within two inches 
of the patella. It is continuous by its inner border with the vastus 
internus, and is inserted into the upper border of the patella; its 
tendon occupying its cutaneous aspect. 

Nerve Supply.—Anterior crural nerve. 

When the crureus is divided from its insertion, a small muscle is 
seen upon the lower part of the femur; it generally consists of two 
fasciculi, external and internal, which are inserted into the pouch 
of synovial membrane that extends upwards from the knee-joint, 
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behind the patella; and is named, from its situation, swb-crureus. 
It would seem to be intended to support the synovial membrane. 

Relations —By its superficial surface with the external circum- 
flex vessels, rectus, vastus internus and externus. By its deep 
surface with the femur, sub-crureus, and synovial membrane of the 
knee-joint. 

Actions.—The tensor vagin femoris renders the fascia lata tense, 
and slightly inverts the limb. ‘The sartorius flexes the leg upon 
the thigh, and, continuing to act, the thigh upon the pelvis, at the 
same time carrying the leg across that of the opposite side, into the 
position in which tailors sit; hence its name. Taking its fixed 

oint from below, it assists the extensor muscles in steadying the 
eg, for the support of the trunk. The other four muscles have 
been collectively named quadriceps eatensor, from their similarity 
of action. They extend the leg upon the thigh, and obtain a great 
increase of power by their attachment to the patella, which acts as 
a fulcrum. Taking their fixed point from the tibia, they steady 
the femur upon the leg, and the rectus, being attached to the pelvis, 
serves to balance the trunk upon the lower extremity. 


Internal Femoral Region. 


Tliacus internus, Adductor longus, 

Psoas magnus, Adductor brevis, 

Pectineus, Adductor magnus, 
Gracilis. 


Dissection.—These muscles are exposed by the removal of the 
inner flap of integument recommended in the dissection of the an- 
terior femoral region. The iliacus and psoas arising from within 
_ the abdomen can only be seen in their entire extent after the removal 
of the viscera from that cavity. 

The Iniacus INTERNUS is a fat radiated muscle. It arises from 
the fossa of the ilium, ilio-lumbar ligament, internal lip of the crest, 
and anterior border of the bone; and after escaping beneath the 
erural arch and joining the tendon of the psoas, is inserted into 
the trochanter minor of the femur. A few fibres of this muscle 
are derived from the base of the sacrum, and others from the cap- 
sular ligament of the hip-joint. 

Theile, with several other anatomists, regards the iliacus internus 
and psoas magnus as a single muscle arising by two heads: it has 
no proper tendon, its muscular fibres being inserted into that of 
the psoas. He describes the combined muscle under the name of 
flexor femoris. 

Relations.—By its anterior surface, within the pelvis, with the 
external cutaneous nerve and iliac fascia, which latter separates it 
from the peritoneum, on the right from the cecum, and on the left 
from the sigmoid flexure of the colon; ezternally to the pelvis, with 
the fascia lata, rectus, and sartorius. By its posterior surface with 
the iliac fossa, margin of the pelvis, and capsule of the hip-joint, a 
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synovial bursa of large size being interposed. This bursa some- 
times communicates with the synovial membrane of the ilio-femoral 
articulation. By its inner border, with the psoas magnus and 
crural nerve. 

Nerve Supply—Anterior crural nerve. 

The Psoas MAGNUS (Wea, lumbus, a loin), situated by the side of 
the vertebral column in the loins, is a long fusiform muscle. It 
arises from the bodies and bases of transverse processes of the last 
dorsal and all the lumbar vertebree. It also takes its origin from 
the intervertebral substance, and from a series of tendinous arches. 
attached to the vertebra, and intended for the protection of the 
lumbar vessels and branches of the sympathetic nerve in their 
passage between the muscle and the bone. From this extensive 
origin the muscle passes along the margin of the brim of the 
pelvis, and beneath Poupart’s ligament, to its insertion. The 
tendon of the psoas magnus is joined by the iliacus, and inserted 
into the posterior part of the trochanter minor, a bursa being 
interposed. 

Relations.—By its anterior surface with the ligamentum arcuatum 
internum of the diaphragm, kidney, psoas parvus, genito-crural 
nerve, sympathetic nerve, psoas fascia, peritoneum, colon, and along 
its pelvic border, the common and external iliac artery and vein. 
By its posterior surface with the lumbar vertebrae, lumbar arteries, 
quadratus lumborum (from which latter it is separated by the an- 
terior layer of the aponeurosis of the transversalis), and crural nerve, 
which, near Poupart’s ligament, reaches its outer side. The lumbar 
plexus of nerves is situated in the substance of the posterior part 
of the muscle. In the thigh the muscle is in relation with the 
fascia lata in front; the border of the pelvis and hip-joint, from 
which it is separated by the synovial membrane, common to it and 
the preceding muscle, behind; the crural nerve and iliacus muscle 
to the outer side; and the femoral artery, by which it is slightly 
overlaid, to the inner side. 

Nerve Supply.—Branches from the lumbar plexus. 

The Prcrinevs is a flat and quadrangular muscle; it arises from 
the pectineal line (pecten, a crest) of the os pubis, and from the 
surface of bone in front of that line. It is inserted into the ridge 
leading from the anterior intertrochanteric line to the linea aspera 
of the femur. 

Relations.—By its anterior surface with the pubic portion of 
the fascia lata, which separates it from the femoral artery and 
vein and internal saphenous vein, and lower down with the pro- 
funda artery. By its posterior surface with the capsule of the hip- 
joint, obturator externus and adductor brevis, the obturator vessels 
being interposed. By its ewternal border with the psoas, the 
femoral artery resting on the line of interval. By its internal 
border with the outer edge of the adductor longus. Obturator 
hernia is situated directly behind this muscle, which forms one of 


its coverings. 


% 
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_ Nerve Supply.—This muscle receives one branch from the anterior 
crural, and another from the obturator. 

The Appucror toneus (adducere, to draw to; caput longum 
tricipitis), the most superficial of the three adductors, arises by a 
round and thick tendon from the front surface of the os pubis, mm- 
mediately below the angle of that bone; and, assuming a flattened 
and expanded form as it descends, is inserted into the middle third 
of the inner lip of the linea aspera. 

Relations.—By its anterior surface with the pubic portion of the 
fascia lata, and near its insertion, with the femoral artery and vein. 
By its posterior swrface with the adductor brevis and magnus, an- 
terior branches of the obturator vessels and nerve, and, near its 
insertion, profunda artery and vein. By its owter border with the 
pectineus, by the inner border with the gracilis. The pectineus 
must be divided near its origin and turned outwards, and the ad- 
ductor longus through its middle, turning its ends to either side, to 
bring into view the adductor brevis. 

Nerve Supply.—Obturator nerve. 

The AppuctoR BREVIs (caput breve tricipitis), placed behind the 
pectineus and adductor longus, is fleshy, and thicker than the 
adductor longus; it arises from the body of the os pubis, and is 
imserted into the line leading from the lesser trochanter to the linea 
aspera. 

Nerve Supply.—Obturator nerve. 

Relations,—By its anterior surface with the pectineus, adductor 
longus, and anterior branch of the obturator nerve and artery. By 
its posterior surface with the adductor magnus. By its outer 
border with the obturator externus, and tendon of the psoas and 
iliacus. By its inner border with the gracilis and adductor magnus. 
The adductor brevis is pierced near its insertion by the middle per- 
forating artery. The adductor brevis may now be divided from its 
origin and turned outwards, or its inner two-thirds may be cut away 
entirely, when the adductor magnus muscle will be exposed in its 
entire extent. 

The AppuctoR MaGNus (caput magnum tricipitis) is a broad tri- 
angular muscle, forming a septum of division between the muscles 
situated on the anterior and those on the posterior aspect of the 
thigh. It arises by fleshy fibres from the ramus of the pubes and 
ischium and from the side of the tuber ischii; and radiating in its 
cena outwards, is inserted into the whole length of the middle 

ip of the linea aspera, and by a rounded tendon into the inner 
condyle of the femur. The adductor magnus is pierced by five 
openings; the three superior, for the three perforating arteries ; 
the fourth, for the termination of the profunda. The fifth is the 
large oval opening, in the tendinous portion of the muscle, that 
gives passage to the femoral vessels. 

Relations.—By its anterior surface with the pectineus, adductor 


brevis, adductor longus, femoral artery and vein and profunda 


artery and vein, with their branches. By its posterior surface 
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with the semi-tendinosus, semi-membranosus, biceps, and gluteus 
maximus. By its inner border with the gracilis and sartorius. 
By its wpper border with the obturator externus, and quadratus 
femoris. 

Nerve Supply.—Obturator nerve. 

The Graciuis (slender; rectus internus) is situated along the 
inner border of the thigh. It arises by a broad but very thin 
tendon, from the body of the os pubis along the edge of the sym- 
physis, and from the margin of the ramus of the pubes and 
ischium; it is inserted by a rounded tendon into the upper part of 
the inner side of the tibia, nearly as far forwards as the crest, 
beneath the expansion of the sartorius. 

Relations.—By its inner or superficial surface with the fascia lata, 
and below with the sartorius and internal saphenous nerve; the 
internal saphenous vein crosses it lying superficially to the fascia 
lata. By its outer or deep surface with the adductor longus, brevis, 
and magnus, and the internal lateral ligament of the knee-joint, 
from which latter it is separated by a synovial bursa common to it 
and the tendons of the gracilis and semi-tendinosus. 

Nerve Supply.—Obturator nerve. 

Actions.—The iliacus, psoas, pectineus, and adductor longus 
muscles bend the thigh upon the pelvis, and at the same time, 
from the obliquity of their insertion into the lesser trochanter and 
linea aspera, rotate the limb outwards; the pectineus and adductors 
adduct the thigh powerfully, and from the manner of their in- 
sertion into the linea aspera, assist in rotating the limb outwards. 
The gracilis is an adductor of the thigh; but contributes to the 

Tag of the leg, by its attachment to the inner tuberosity of the 
tibia. 
Posterior Femoral Region. 
Biceps femoris, Semi-tendinosus, 
Semi-membranosus. 


Dissection.—Remove the integument and fascia from the posterior 
part of the thigh by two flaps, as on the anterior region, and turn 
aside the gluteus maximus from the upper part; the muscles may 
then be examined. 

The Bicers remoris (bis, double, cedar, head; flexor cruris 
externus vel fibularis) arises by two heads, one (caput longum) by 
a common tendon with the semi-tendinosus from the upper and 
back part of the tuber ischii; the other (caput breve) muscular and 
much shorter, from the lower two-thirds of the external border of 
the linea aspera. The biceps forms the outer hamstring, and is 
inserted by a strong tendon into the head of the fibula; one portion 
of the tendon being continued downwards into the fascia of the leg, 
and another being attached to the outer tuberosity of the tibia. 
At its insertion into the fibula the tendon divides into two portions, 
between which the long external lateral ligament of the knee passes, 
a synovial bursa being interposed. 
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Relations. —By its superficial or posterior swrface with the gluteus 
maximus and fascia lata. By its deep or anterior surface with the 
semi-membranosus, adductor magnus, vastus externus, from which 
it is separated by the external intermuscular fascia, great ischiatic 
nerve, popliteal artery and vein, and near its insertion the external 
head of the gastrocnemius, and plantaris. By its iwner border with 
the semi-tendinosus, and in the popliteal Fig. 169.* 
space with the popliteal artery and vein. be 

Nerve Supply-—Great sciatic nerve. 

The SeEmMI-reENDINOSUS, remarkable for its 
long tendon, arises in common with the 
long head of the biceps, from the upper and 
back part of the tuberosity of the ischium : 
the two muscles being closely united for seve- 
ral inches below their origin. It is inserted } 
into the upper part of the inner side of the 
tibia, nearly as far forwards as the crest, 
immediately below the insertion of the tendon 
of the gracilis, and sends an expansion to the 
fascia of the leg. 

Relations —By its superficial surface with 
the gluteus maximus, fascia lata, and at its 
insertion with the synovial bursa which sepa- 
rates its tendon from the expansion of the 
sartorius. By its deep surface with the semi- 
membranosus, adductor magnus, internal 
head of the gastrocnemius, and internal 
lateral ligament of the knee-joint, the synovial 
bursa common to it and the tendon of the 
gracilis being interposed. By its inner border 
with the gracilis; by its outer border with the 
biceps. 

Nerve Supply.—Great sciatic nerve. 

These two muscles must be dissected from 
the tuberosity of the ischium, to bring into 
view the origin of the next. 

The SEMI-MEMBRANOSUS, remarkable for the 
tendinous expansion upon its anterior and 
posterior surface, arises from the tuberosity 
of the ischium, in front of the common origin 
of the two preceding muscles. It is inserted into the posterior part 


* Muscles of the posterior femoral and gluteal region. 1. Gluteus medius. 
2. Gluteus maximus. 3. Vastus externus covered in by fascia lata. 4. Long 
head of biceps. 5. Short head. 6. Semi-tendinosus. 7, 7. Semi-membranosus. 
8. Gracilis. 9. Part of the inner border of the adductor magnus. 10. Edge 
of sartorius. 11. Popliteal space. 12. Gastrocnemius; its two heads. The 
tendon of the biceps forms the outer hamstring; the sartorius with the 
tendons of the gracilis, semi-tendinosus, and semi-membranosus, the inner 
hamstring, 
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of the inner tuberosity of the tibia; at its insertion the tendon 
splits into three portions, one of which is inserted in a groove on 
the inner side of the head of the tibia, beneath the internal lateral 
ligament. The second is continuous with an aponeurotic expan- 
sion that binds down the popliteus muscle, the popliteal fascia ; and 
the third turns upwards and outwards to the external condyle of 
the femur, forming the middle portion of the posterior ligament of 
the knee-joint (ligamentum posticum Winslowii). 

The tendons of the semi-tendinosus, semi-membranosus, gracilis 
and sartorius, form the inner hamstring. 

Relations.—By its superficial surface with the gluteus maximus, 
biceps, semi-tendinosus, fascia lata, and, at its insertion, the ten- 
dinous expansion of the sartorius. By its deep swrface with the 
quadratus femoris, adductor magnus, internal head of gastrocne- 
mius, knee-joint from which it is separated by a synovial mem- 
brane, and the popliteal artery and vein. By its inner border with 
the gracilis. By its owter border with the great ischiatic nerve, 
and in the popliteal space the popliteal artery and vein. 

Nerve Supply.—Great sciatic nerve. 

If the semi-membranosus muscle be turned down from its origin, 
the student will bring into view the broad and radiated expanse of 
the adductor magnus, against which the three flexor muscles above 
described rest. ° 

Actions.—The three hamstring muscles are flexors of the leg 
upon the thigh; and taking their fixed point from below, they 
balance the pelvis on the lower extremities. The biceps, from the 
obliquity of 1ts direction, everts the leg when partly flexed, and the 
semi-tendinosus turns the leg inwards when in the same state of 
flexion. 

Anterior Tibial Region. 
Tibialis anticus, Peroneus tertius, 
Extensor longus digitorum, Extensor proprius pollicis. 


Dissection.—The dissection of the anterior tibial region is to be 
commenced by carrying an incision along the middle of the leg, 
midway between the tibia and fibula, from the knee to the ankle, 
and bounding it inferiorly by a transverse incision extending from 
one malleolus to the other. And to expose the tendons on the 
dorsum of the foot, the longitudinal incision may be carried onwards 
to the outer side of the base of the great toe, and terminated by 
another incision directed across the heads of the metatarsal bones. 

The Trpiauis ANTICUS (flexor tarsi tibialis) arises from the outer 
tuberosity and upper two-thirds of the tibia, the interosseous mem- 
brane, intermuscular fascia, and deep fascia; its tendon passes 
through a distinct sheath in the annular ligament, and is inserted 
into the inner and under side of the internal cuneiform bone, and 
base of the metatarsal bone of the great toe. 

Relations.—By its anterior surface with the deep fascia, from 
which many of its superior fibres arise, and the anterior ann 
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ligament. By its posterior surface with the interosseous membrane, 
tibia, ankle-joint, and bones of the tarsus. By its internal surface 
with the tibia; by its external surface with 
the extensor longus digitorum, extensor Fig. 170.* 
proprius pollicis, and anterior tibial vessels 1 Wa 
and nerve. 

Nerve Supply—Anterior tibial nerve. 

The HxTENsSOR LONGUS DIGITORUM (ex- 
tensor communis longus) arises from the 
outer tuberosity of the tibia, the head and 
upper three-fourths of the fibula, the 
interosseous membrane, intermuscular 
fascia and deep fascia. Near the ankle it 
divides into four tendons, which pass be- 
neath the annular ligament through a 
proper tendinous pulley (the sling ligament 
of Retzius) to be inserted into the second 
and third phalanges of the four lesser 
toes. The mode of insertion of the ex- 
tensor tendons, both in the hand and in 
the foot, is remarkable; each tendon 
spreads into a broad aponeurosis over the 
first phalanx; this aponeurosis is strength- 
ened on its borders by the tendons of the 
lumbricales and interossei, and divides 
into three slips; the middle slip is inserted 
into the base of the second phalanx, the 
two lateral slips are continued onwards, to 
be inserted into the base of the third. 

Relations.—By its anterior surface, with 
the deep fascia of the leg and foot, and 
anterior annular ligament. By its poste- 
rior surface with the interosseous mem- 
brane, fibula, ankle-joint, extensor brevis 
digitorum (which separates its tendons 
from the tarsus), metatarsus and pha- 
langes. By its inner surface, with the 
tibialis anticus, extensor proprius pollicis, and anterior tibial vessels. 
By its outer border with the peroneus longus and brevis. 

Nerve Supply.—tThis muscle and the next are both supplied by 
the anterior tibial nerve. 


\\ 


_* Muscles of the anterior tibial region. 1. Quadriceps extensor inserted 
into the patella ; the figure rests on the tendon of the rectus, the vastus inter- 
nus and externus are situated one at each side. 2. Subcutaneous surface of 
the tibia. 38. Tibialis anticus, 4. Extensor longus digitorum. 5, Extensor 
proprius pollicis, 6. Peroneus tertius. 7. Peroneus longus. 8. Peroneus 
brevis. 9,9. Borders of the soleus muscle. 10. Part of the inner belly of the 
gastrocnemius. 11. Extensor brevis digitorum; the tendon in front of the 
cipher is that of the peroneus tertius; that behind it, the peroneus brevis. 
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The Peronevs TERTIUS (flexor tarsi fibularis) arises from the 
lower fourth of the fibula and intermuscular fascia, and is inserted 
into the base of the metatarsal bone of the little toe. Although 
apparently but a mere division or continuation of the extensor longus 
digitorum, this muscle may be looked upon as analogous to the 
flexor carpi ulnaris of the forearm. Sometimes it is wanting. 

The EXTENSOR PROPRIUS POLLICIS (extensor hallucis longus) lies 
between the tibialis anticus and extensor longus digitorum. It 
arises from the lower two-thirds of the fibula and interosseous 
membrane. Its tendon passes through a distinct sheath in the 
annular ligament, and is inserted into the base of the last phalanx 
of the great toe. 

Relations.—By its anterior surface with the deep fascia of the 
leg and foot, and anterior annular ligament. By its posterior swr- 
face with the interosseous membrane, fibula, tibia, anke-joint, 
extensor brevis digitorum, and bones and articulations of the great 
toe. It is crossed on this aspect by the anterior tibial vessels and 
nerve. By its outer side with the extensor longus digitorum, and 
in the foot with the dorsalis pedis artery and vems; the outer side 
of its tendon on the dorsum of the foot being the guide to these 
vessels. By its imner side with the tibialis anticus, and anterior 
tibial vessels. 

Nerve Supply.— Anterior tibial nerve. 

Actions.—The tibialis anticus and peroneus tertius are direct 
flexors of the tarsus upon the leg; acting in conjunction with the 
tibialis posticus they direct the foot inwards, and with the peroneus 
longus and brevis outwards. They assist also in preserving the 
flatness of the foot during progression. The extensor longus digi- 
torum and extensor proprius pollicis are extensors of the phalanges; 
and continuing their action, they assist the tibialis anticus and 
peroneus tertius, in flexing the foot upon the leg. Taking their 
origin from below, they increase the stability of the ankle-joint. 


Posterior Tibial Region. 
Superficial Group. 
Gastrocnemius, Plantaris, Soleus. 


Dissection.—Make an incision from the middle of the popliteal 
space down the middle of the posterior part of the leg to the heel, 
bounding it inferiorly by a transverse incision passing between the 
two malleoli. Turn aside the flaps of integument and remove the 
fascie from the whole of this region: the gastrocnemius muscle 
will then be exposed. 

The GastROCNEMIUS (yaorpoxynuwor, the bellied part of the leg; 
emellus suree) arises by two heads (gemellus externus et internus) 
rom the upper part of the two condyles of the femur, the inner 

head being the longest. They unite to form the beautiful muscle 
so characteristic of this region of the limb. It is inserted, by means 
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of the tendo-Achillis, into the lower part of the posterior tuberosity 
of the os calcis, a synovial bursa being placed between the tendon 
and the upper part of the tuberosity. The ; 
gastrocnemius must be removed from its origin, Hig. 171." 

and turned down in order to expose the next 
muscle. 

Relations —By its superficial surface with 
the deep fascia of the leg, which separates it 
from the external saphenous vein, and with 
the external saphenous nerve. By its deep 
surface with the lateral portions of the poste- 
rior ligament of the knee-joint, the popliteus, 
plantaris, and soleus. The internal head of the 
muscle rests against the posterior surface of 
the internal condyle of the femur; the ex- 
ternal head against the outer side of the ex- 
ternal condyle. In the latter a sesamoid bone 
is sometimes found. 

Nerve Swpply.—Internal popliteal nerve. 

The Praytaris (planta, the sole of the foot), 
an extremely dimimutive muscle situated be- 
tween the gastrocnemius and soleus, arises 
from the upper part of the outer condyle of 
the femur; and is inserted, by its long and 
delicately slender tendon, into the inner side 
of the posterior tuberosity of the os calcis, by 
the side of the tendo-Achillis; having crossed 
obliquely between the two muscles. 

Nerve Supply.—Internal popliteal nerve. 

The Sotrus (solea, a sole,) is the broad 
muscle upon ‘which the plantaris rests. It 
arises from the head and upper half of the 
fibula, from the oblique line and middle third 
of the tibia, and from a tendinous arch thrown 
across between these two portions. Its fibres 
_ converge to the tendo-Achillis, by which it 
is inserted into the posterior tuberosity of the 
os calcis. ‘Thetendinous arch gives passage to the popliteal vessels 
and nerve in their course to the leg. 

Relations.—By its superficial surface with the gastrocnemius and 
plantaris. By its deep swiface with the intermuscular fascia, which 
separates it trom the flexor longus digitorum, tibialis posticus, flexor 
longus pollicis, posterior tibial vessels and nerve, and peroneal vessels. 


* Superficial muscles of the posterior aspect of the leg. 1. Biceps, forming 
the outer hamstring. 2. Tendons forming the inner hamstring. 3. Popliteal 
space. 4, Gastrocnemius. 5, 5. Soleus. 6. Tendo-Achillis. 7. Posterior 
tuberosity of the os calcis. 8. Tendons of the peroneus longus and brevis 
passing behind the outer ankle, 9. Tendons of the tibialis posticus and flexor 

ongus digitorum passing into the foot behind the inner ankle. 
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Nerve Supply.—Internal popliteal. 

Actions.—The three muscles (triceps sure, extensor pedis) of the 
calf draw powerfully on the os calcis, and lift the heel; continuin 
their action they raise the entire body. This movement is atiacae 
by means of a lever of the second power, the fulcrum (the toes) 
being at one end, the weight (the body supported on the tibia) in 
the middle, and the power (these muscles) at the other extremity. 

They are, therefore, the walking muscles, and perform all move- 
ments that require the support of the whole body from the ground, 
as dancing, leaping, &c. ‘Taking their fixed point from below, they 
steady the leg upon the foot. 


Deep Layer. 
Popliteus, Flexor longus digitorum, 
Flexor longus pollicis, Tibialis posticus. 


Dissection.—After the removal of the soleus, the deep layer will 
be found bound down by an intermuscular fascia which is to be 
dissected away; the muscles may then be examined. 

The Portireus muscle (poples, the ham of the leg) forms the 
floor of the popliteal region at its lower part, and is bound tightly 
down by a strong fascia derived from the middle slip of the tendon ~ 
of the semi-membranosus muscle. It arises by a rounded tendon 
from a deep groove at the outer side of the external condyle of the 
femur, beneath the external lateral ligament and within the cap- 
sular ligament of the joint; and spreading obliquely over the head 
of the tibia, is inserted into the surface of the bone above its oblique 
line. This line is called, from being the limit of insertion of the 
popliteus muscle, the popliteal line. During flexion of the limb, the 
tendon of origin of this muscle lies in the groove on the outer side 
of the external condyle of the femur. 

Relations —By its superficial surface with a thick fascia which 
separates it from the gastrocnemius, plantaris, and popliteal vessels 
and nerve. By its deep surface with the synovial membrane of the 
knee-joint, and upper part of the tibia. 

Nerve Supply.—Internal popliteal. 

The FLexor Loneus Poticis (flexor hallucis longus) is the most 
superficial of the next three muscles. It arises from the lower two- 
thirds of the fibula, and passes through a groove in the astragalus 
and os calcis, converted by tendinous fibres into a distinct sheath 
lined by synovial membrane, into the sole of the foot, to be inserted 
into the base of the last phalanx of the great toe. 

Relations.—By its superficial surface with the imtermuscular 
fascia, which separates it from the soleus and tendo-Achillis. By 
its deep surface with the tibialis posticus, fibula, peroneal vessels, 
interosseous membrane, and ankle-joint. By its owter border with 
the peroneus longus and brevis. By its mmner border with the 
flexor longus digitorum. In the foot, the tendon of the flexor 
longus pollicis is connected with that of the flexor longus digitorum 
by a short tendinous slip. 
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Nerve Supply.—Posterior tibial nerve. 

The FLexor Lonevs pierroruM (perforans; flexor communis longus) 
arises from the surface of the tibia, immediately below the popliteal 
line. Its tendon passesthrougha sheath, common 
to it and the tibialis posticus, behind the inner 
malleolus; it then passes through a second 
sheath which is connected with a groove in the 
astragalus and os calcis into the sole of the 
foot, where it divides into four tendons, which 
are inserted into the base of the last phalanx of 
the four lesser toes, perforating the tendons of 
the flexor brevis digitorum. 

Relations.—By its superficial surface with the 
intermuscular fascia, which separates it from 
the soleus, and with the posterior tibial vessels 
and nerve. By its deep surface with the tibia 
and tibialis posticus. In the sole of the foot 
its tendon is in relation with the abductor pol- 
licis and flexor brevis digitorum, which lie 
superficially to it, and it crosses the tendon of 
the flexor longus pollicis. At the point of cross- 
ing it receives a tendinous slip of communica- 
tion. 

Nerve Supply.—Posterior tibial. 

The flexor longus pollicis must now be re- 
moved from its origin, and the flexor longus 
digitorum drawn aside, to bring into view the 
entire extent of the tibialis posticus. 

The TrBIALIS POsTICUS (nauticus; extensor 
tarsi tibialis) lies upon the interosseous mem- 
brane, between the two bones of the leg. It 
arises by two heads from the adjacent sides of 
the tibia and fibula their whole length, from 
the interosseous membrane, and from an apo- 
neurosis which binds it in its place. Its tendon 

asses inwards beneath the tendon of the flexor 

ongus digitorum, and runs in the same sheath; it then passes 
through a proper sheath over the deltoid ligament, and beneath 
the astragalo-scaphoid articulation, to be inserted into the tube- 


Fig. 172+, 


* Deep layer of muscles of the posterior tibial region. 1. Lower extremity 
of the femur. 2. Ligamentum posticum Winslowii. 8. Tendon of the semi- 
membranosus muscle dividing into three slips. 4. Internal lateral ligament 
of the knee-joint. 5. External lateral ligament. 6. Popliteus muscle. 
7. Flexor longus digitorum. 8. Tibialis posticus, 9. Flexor longus pollicis. 
10. Peroneus longus. 11. Peroneus brevis. 12. Tendo-Achillis divided near 
its insertion into the os calcis. 13, Tendons of the tibialis posticus and flexor 
longus digitorum, just as they are about to pass beneath the internal annular 
ligament of the ankle; the interval between the latter tendon and the tendon 
of the flexor longus pollicis is for the posterior tibial vessels and nerve. 

U 
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rosity of the scaphoid and internal cuneiform bone, a process of its 
tendon being prolonged outwards to the external cuneiform. While 
in the common sheath behind the internal malleolus, the tendon 
of the tibialis posticus lies internally to that of the flexor longus 
digitorum, from which it is separated by a thin fibrous partition. 
A sesamoid bone is usually met with in the tendon close to its in- 
sertion. 

Relations—By its superficial surface with the intermuscular 
aponeurosis, flexor longus pollicis, 
flexor longus digitorum, posterior 
tibial vessels and nerve, peroneal 
vessels, and, in the sole of the 
foot, the abductor pollicis. By its 
deep surface with the interosseous 
membrane, fibula and tibia, ankle- 
joint and astragalus. The anterior 
tibial artery passes between the 
two heads of the muscle. 

Nerve Supply.—Posterior tibial. 

The student will observe that 
the two latter muscles change their 
relative position to each other in 
their course. Thus, in the leg, the position of the three muscles 
from within outwards, is, flexor longus digitorum, tibialis posticus, 
flexor longus pollicis. At the inner malleolus, the relation of the 
tendons is, tibialis posticus, flexor longus digitorum, both in the 
same sheath; then a broad groove, which lodges the posterior tibial 
artery, vene comites, and nerve; and lastly, the flexor longus 
pollicis. 

Actions.—The popliteus is a flexor of the tibia upon the thigh, 
carrying it at the same time inwards so as to invert the leg. e 
flexor longus pollicis, and flexor longus digitorum, are the long 
tiexors of the toes; their tendons are connected in the foot by a 
short tendinous band, hence they necessarily act together. 
tibialis posticus is an extensor of the tarsus upon the leg, and an 
antagonist to the tibialis anticus. It combines with the tibialis 
anticus in adduction of the foot. 


Fibular Region. 
Peroneus longus, Peroneus brevis. 
Dissection.—These muscles are exposed by continuing the dissec- 


tion of the anterior tibial region outwards beyond the fibula, to the 
border of the posterior tibial region. 


The PERONEUS LONGUS (wepdévy, fibula; extensor tarsi fibularis 


* Relations of parts behind the inner malleolus (from Hirschfeld and 
Leveillé), 1,1. Tibialis posticus. 2. Tendo-Achillis. 3. Tibialis anticus. 
4, 4. Flexor longus digitorum. 6. Posterior tibial artery. 8. Posterior tibial 


nerve. The tendon of the flexor longus pollicis is too deeply placed to be 
shown in this view. 
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longior) arises from the head and upper half of the outer side of 
the fibula, from the deep fascia, and intermuscular septa, and ter- 
minates in a long tendon which passes behind the external malleo- 
tus, and obliquely across the sole of the foot, through the groove 
in the cuboid bone, to be inserted into the base of the metatarsal 
bone of the great toe. Its tendon is thickened where it glides 
behind the external malleolus, and a sesamoid bone is developed in 
that part which plays against the cuboid bone. 

Relations—By its superficial surface with the fascia of the leg 
and foot. By its deep swrface with, the fibula, peroneus brevis, os 
calcis, cuboid bone, and, near the head of the fibula, the external 
popliteal nerve. By its anterior border it is separated from the 
extensor longus digitorum by the attachment of the fascia of the 
leg to the fibula; and, by the posterior border, by the same medium 
from the soleus and flexor longus pollicis. The tendon of the 
peroneus longus is furnished with three fibrous sheaths and as 
many synovial membranes; the first is situated behind the external 
malleolus, and is common to this muscle and the peroneus brevis, 
second at the outer side of the os calcis, the third on the cuboid 

one. 

Nerve Supply.—Musculo-cutaneous nerve, a branch of the pero- 
neal nerve. 

The PeroneEvs BREVIs (extensor tarsi fibularis brevior) lies beneath 
the peroneus longus; it arises from the lower half of the fibula 
and intermuscular septa, and terminates in a tendon which passes 
behind the external malleolus and through a groove in the os calcis, 
to be inserted into the base of the metatarsal bone of the little toe. 

Relations.—By its superficial surface with the peroneus longus 
and fascia of the leg and foot. By its deep surface with the fibula, 
os calcis, and cuboid bone. The lateral peiticna of the muscle are 
the same as those of the peroneus longus. The tendon of the 
peroneus brevis has but two tendinous sheaths and two synovial 
membranes, one being behind the external malleolus and common 
to both peronei, the other at the side of the os calcis. 

Nerve Supply.—Musculo-cutaneous nerve. 

Actions.—The peronei muscles are extensors of the foot, con- 
jointly with the tibialis posticus. They antagonize the tibialis 
anticus and peroneus tertius, which are flexors of the foot. The 
whole of these muscles acting together, tend to maintain the flat- 
ness of the foot, so necessary to security in walking. 


Foor. 
Dorsal Region. 
Extensor brevis digitorum, Interossei dorsales. 
The EXTENSOR BREVIS DIGITORUM muscle arises from the outer 
side of the os calcis, crosses the foot obliquely, and terminates in 


four tendons, the innermust of which is inserted into the base of 
u2 
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‘the first phalanx of the great toe, and the other three into the 
side of the long extensor tendons of the second, third, and fourth 
toe. 

Relations.—By its upper surface with, the tendons of the extensor 
longus digitorum, peroneus brevis, and the deep fascia of the dor- 
sum of the foot. By its under swrface with, the tarsal and meta- 
tarsal bones. Its inner border is in relation with the dorsalis pedis 
artery, the innermost tendon crossing that artery just before its 
division. 

Nerve Supply.—Anterior tibial nerve. 

The INTEROSSEI DORSALEs (bicipites) are placed between the meta- 
tarsal bones; they resemble the analogous muscles in the hand in 
arising by two heads from the adjacent side of the metatarsal 
bones ; their tendons are inserted into the 
base of the first phalanx, and the digital 
expansion of the tendons of the long ex- 
tensor. The dorsal interosseous muscles all 
abduct from the middle line of the second 
toe. 

Relations.—By their wpper surface with a 
strong fascia which separates them from 
the extensor tendons. By their wnder sur- 
, face with the plantar interossei. Hach of 
the muscles gives passage to a small artery 
(posterior perforating) which communicates 
with the external plantar artery. And be- 
tween the heads of the first interosseous 
muscle the dorsalis pedis artery takes its 
course. 

Nerve Supply.—External plantar nerve. 


Plantar Region. First Layer. 


Abductor pollicis, Abductor minimi digiti, 
Flexor brevis digitorum. 


Fig. 174,* 


Dissection.—The sole of the foot is best dissected by carrying an 
incision around the heel, and along the inner and outer border of 
the foot, to the great and little toe. This incision should divide 
the integument and superficial fascia, and both together should be 
dissected from the deep fascia, as far forward as the base of the 

halanges, where they may be removed from the foot pape gee 
he deep fascia should then be raised, and the first layer of mus- 
cles will be brought into view. ; 

The Aspuctor PoLuicis (vel hallucis) lies along the inner border 
of the foot; it arises by two heads, between which the tendons of 
the long flexors, arteries, veins, and nerves, enter the sole of the 
foot. One head proceeds from the inner tuberosity of the os calcis, 


* Diagram of the dorsal interosseous muscles of the foot; designed to show 
that they all abduct from the middle line of the second toe, 


FLEXOR BREVIS DIGITORUM. 293 


the other from the internal annular ligament and plantar fascia; it 
is inserted into the base of the first phalanx of the great toe, and 
into the internal sesamoid bone. 

Relations.—By its superficial surface with the internal portion 
of the plantar fascia. By its deep surface with the flexor brevis 
pollicis, musculus accessorius, tendons of the flexor longus digi- 
torum, flexor longus pollicis, tibialis anticus and posticus, plantar 
vessels and nerves, and tarsal bones. At its outer border with the 
flexor brevis digitorum, from which it is separated by a vertical 
septum of the plantar fascia. 

Nerve Supply.—Internal plantar nerve. 

The ABpUCTOR MINIMI DiGiti (digiti quinti) lies along the outer 

border of the sole of the foot. It arises from the outer tuberosity 
of the os calcis, and from the plantar faseia, 
as far forward as the base of the fifth meta- Fig. 175.* 
tarsal bone; and is inserted into the base 
of the first phalanx of the little toe. 
_ Relations.—By its superficial surface with 
the external portion of the plantar fascia. 
By its deep surface with the musculus ac- 
cessorius, flexor brevis minimi digiti, tarsal 
bones, and metatarsal bone of the little 
toe. By its inner side with the flexor brevis 
digitorum, from which it is separated by 
the vertical septum of the plantar fascia. 

Nerve Swpply.—External plantar nerve. 

The FLEXOR BREVIS DIGITORUM (perforatus) 
is placed between the two preceding muscles. 
It arises from the under surface of the os 
calcis, from the plantar fascia, and inter- 
muscular septa; and is inserted by four 
tendons into the base of the second phalanx 
of the four lesser toes. Hach tendon divides, 
previously to its insertion, to give passage 
to the tendon of the long flexor; hence its 
cognomen perforatus. 

_ Relations. —By its superficial surface with 
the plantar fascia. By its deep surface with 
a thin layer of fascia which separates it 
from the musculus accessorius, tendons of 
the flexor longus digitorum and flexor longus pollicis, and plantar 
vessels and nerves. By its borders with. the vertical septa of the 


* First a of muscles of the sole of the foot; this layer is exposed by the 
removal of the plantar fascia. 1, Oscalcis, 2, Posterior part of the plantar 
fascia divided transversely. 8, Abductor pollicis. 4. Abductor minimi digiti. - 
5. Flexor brevis digitorum. 6. Tendon of the flexor longus pollicis. 7, 7. Lum- 
bricales. On the second and third toe, the tendons of the flexor longus digi- 
torum are seen passing through the bifurcation of the tendons of the flexor 
brevis digitorum, 
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plantar fascia, which separate the muscle, on the one side from the 
abductor pollicis, on the other from the abductor minimi digiti. 
Nerve Supply.—Internal plantar nerve. 


Second Layer. 
Musculus accessorius, Lumbricales. 


Dissection —The three preceding muscles must be divided from 
their origin, and anteriorly through their tendons, and removed, in 
order to bring into view the second layer. 

The Muscunus accrssortus arises by two slips from either side 

of the under surface of the os caleis; the 

Fig, 176.* inner slip being fleshy, the outer tendinous 

and blended with the ligamentum longum 

plante. It is inserted into the outer side 

and upper surface of the tendon of the flexor 

longus digitorum; of which muscle it may 

be regarded as a second and shert head. It 

has been named “massa carnea Jacobi 
Sylvii” and “ caro quadrata Sylvii.” 

Relations.—By its superficial surface with 
the three muscles of the superficial layer, 
from which it is separated by their fascial 
sheaths, and with the external plantar vessels 
and nerve. By its deep surface with the under 
of the os calcis and long caleaneo-cuboid 

igament. 

Nerve Supply.—External plantar nerve. 

The Lumpricates (lumbricus, an earth- 
worm) are four little muscles arising from 
the tendons of the flexor longus digitorum at 
their point of bifurcation, and inserted into 
the expansion of the extensor tendons, and 
the base of the first phalanx of the four 
lesser toes on their tibial side. They pass 
between the digital slips of the plantar fascia 
to their insertion. The innermost lumbri- 
calis is connected with only one tendon. 

Nerve Suwpply.—The two inner by digital branches of the in- 
ternal plantar nerve, the two outer by the deep branch of the 
external plantar. 


* Third and part of the second layer of muscles of the sole of the foot. 

1, Divided edge of the plantar fascia. 2. Musculus accessorius. 3. Tendon 

of the flexor longus digitorum. 4. Tendon of the flexor longus pollicis. 

5. Flexor brevis pollicis. 6. Adductor pollicis. 7. Flexor brevis minimi 

digiti. 8. Transversus pedis. 9. Interossei muscles, plantar and dorsal. 

10. Convex ridge formed by the tendon of the peroneus longus in its oblique 
course across the foot, 
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Third Layer. 
Flexor brevis pollicis, Transversus pedis, 
Adductor pollicis, Flexor brevis minimi digiti. 


Dissection.—The tendons of the long flexors and the muscles 
connected with them must be removed, to see clearly the attach- 
ments of the third layer. 

The FiexoR BREVIS POLLICIS arises by a pointed tendinous pro- 
cess from the side of the cuboid, external cuneiform bone, and 
expanded tendon of the tibialis posticus; it is inserted by two 
heads into the base of the first phalanx of the great toe. Two 
sesamoid bones are developed in the tendons of insertion of these 
two heads, and the tendon of the flexor longus pollicis lies in the 
groove between them. 

Relations.—By its superficial surface with the abductor pollicis, 
tendon of the flexor longus pollicis, and plantar fascia. By its 
deep surface with the tarsal bones, metatarsal bone of the great 
toe, and insertion of the tendon of the peroneus longus. By its 
tner border with the abductor pollicis; and by its outer border 
with the adductor pollicis; with both of which muscles it is blended 
near its insertion. 

Nerve Supply.—Internal plantar nerve. 

The AppucToR POLLICIs arises from the cuboid bone, the sheath 
of the tendon of the peroneus longus, and the base of the third 
ard fourth metatarsal bones. It is inserted into the base of the 
first phalanx of the great toe, in conjunction with the outer head 
ofthe flexor brevis pollicis. 

Relations.—By its superficial surface with, the tendons of the 
flecor longus and flexor brevis digitorum, musculus accessorius, 
and lumbricales. By its deep surface with the tarsal bones and 
ligaments, external plantar artery and veins, interossei muscles, 
texdon of the peroneus longus, and metatarsal bone of the great 
toe. By its inner border with the flexor brevis pollicis; with which 
its fibres are blended. 
| Nerve Swpply.—External plantar. 

The TRANsVERSUS PEDIS arises by fleshy slips, from the heads of 
the metatarsal bones of the four lesser toes. It passes transversely 
invards to be inserted into the base of the first phalanx of the 
Bret toe, its tendon being blended with that of the adductor 
padlicis. 

The transversus pedis is regarded by some anatomists as a short 
h2ad of the adductor pollicis; in its action it is obviously an ad- 
dactor; while the adductor pollicis is as much a flexor as an 
adductor. : 

Relations.—By its superficial surface with the tendons of the 
flexor longus and flexor toes digitorum, and lumbricales. By its 
deep surface with the interossei and ligaments of the metatarso- 
phalangeal articulations. 

Nerve Supply.—LExternal plantar. 
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The FLexor BREVIS MINIMI DIGITI arises from the base of the 
metatarsal bone of the little toe, and the sheath of the tendon of 
the peroneus longus. It is inserted into the base of the first 
phalanx of the little toe at its outer side. 

Relations.—By its superficial surface with the tendons of the 
flexor longus and flexor brevis digitorum, the fourth lumbricalis, 
abductor minimi digiti, and plantar fascia. By its deep surface 
with the plantar interosseous muscle of the fourth metatarsal space, 
and the fifth metatarsal bone. 

Nerve Supply.—External plantar. 

Fourth Layer. 
Interossei plantares. 


The INTEROSSEI PLANTARES muscles are three in number, and are | 


placed wpon rather than between the metatarsal bones. They arise 
from the base of the metatarsal bone of 
Fig. 177.* the three outer toes, and are inserted into 
the inner side of the extensor tendon and 
base of the first phalanx of the same toes. 
The plantar interosseous all draw tow 
the middle line of the second toe, the dors: il 
draw from that line; hence the former are 
abductors, the latter adductors. <A like 
arrangement exists in the hand, with this 
difference, that the middle finger is the ore 
through which the axial line is drawn. _ 
Relations.—By their superficial surface 
with the dorsal interossei and metatarsal 
bones. By their deep surface with the e- 
| ternal plantar artery and veins, adductor 
' pollicis, transversus pedis, and flexor minini 
digiti. . 
celiounelate the preceding museles act 
upon the toes; and the movements which 
they are capable of executing may be te- 
ferred to four heads—viz., flexion, extensin, 
adduction, and abduction. In these ze- 
tions they are grouped in the following manner :— . 


Flexion. Extension. 
Flexor longus digitorum, Extensor longus digitorum, 
Flexor brevis digitorum, Extensor brevis digitorum. 


Flexor accessorius, 
Flexor minimi digiti, 
Adduction. Abduction. 


Interossei, three plantar. Interossei, four dorsal, 
Abductor minimi digiti, 


Diagram of the plantar interosseous muscles, designed to show that they 
are all adductors to the middle line of the second toe. 


‘ 


the thumb in the hand, enjoys an independent 
id: vided with distinct muscles to perform its move- 
These movements are precisely the same as those of the 


f Extension, 
sor or longus pollicis, Extensor proprius pollicis, 
cor brevis pollicis, Extensor brevis digitorum. 
 Adduction. Abduction. 
~ Adductor pollicis, Abductor pollicis. 


_ Transversus pedis. 


only muscles excluded from this table are the lumbricales, 
nall muscles, which, from their attachments to the tendons 
mg flexor, appear to be assistants in its action, 
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CHAPTER V. ’ 
OF THE FASCIA, 


Fascta (fascia, a bandage) is the name assigned to fibrous laminse 
of various extent and thickness, which are distributed through the 
different regions of the body, for the purpose of investing or pro- 
tecting the softer and more delicate organs. From a consideration 
of their structure, these fascis may be arranged into two groups: 
areolo-fibrous fascie, and aponeurotic fascia. 

The areolo-fibrous fascia is best illustrated by the common sub- 
cutaneous investment of the entire body, the superficial fascia. 
This structure is situated immediately beneath the integument over 
every part of the frame, and is the medium of connexion between 
that layer and the deeper parts. It is composed of areolar and 
elastic tissue, and contains in its areola an abundance of adipose 
cells. The fat being a bad conductor of caloric serves to retain the 
warmth of the body; while it forms at the.same time a yielding 
tissue, through which minute vessels and nerves pass to the skin, 
without incurring the risk of obstruction from injury or pressure. 
By dissection, the superficial fascia may be separated into two layers, 
between which are found the superficial or cutaneous vessels and 
nerves; as the superficial epigastric artery, saphenous veins, radial 
and ulnar veins, superficial lymphatic vessels, and the cutaneous 
muscles, as the platysma myoides, orbicularis palpebrarum, sphincter 
ani, &c. In other situations, the areolo-fibrous fascia is found con- 
densed into a firm and dense membrane, as is exemplified in the 
deep fascia of the neck, the thoracic, transversalis, perineal fascia, 
and the sheaths of vessels. 

The aponeurotic fascia is the strongest kind of investing mem- 
brane; it is composed of tendinous fibres, running parallel with 
each other, and connected by other fibres of the same kind passing 
in different directions, together with areolar tissue and fine elastic 
fibres. When freshly exposed, it is white, glistening, and irides- 
cent, and is firm, unyielding, and but little elastic. the limbs 
it constitutes the deep fascia, enclosing and forming distinct sheaths 
to all the muscles and tendons. It is thick on the outer and least 
protected side of the limb, and thinner at its inner side. It is 
firmly connected to the bones, and to the prominent points of each 
region, as to the pelvis, knee, and ankle, in the lower; and to the 
clavicle, scapula, elbow, and wrist, in the upper extremity. It 
assists the muscles in their action, by keeping up a tonic pressure 
on their surface; aids materially in the circulation of the fluids in 
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opposition to the laws of gravity: and in the palm of the hand and 
sole of the foot is a powerful protection to the structures which 
enter into the composition of those regions. In some situations its 
tension is regulated by muscular action, as by the tensor vaginz 
femoris and gluteus maximus in the thigh, by the biceps in the leg, 
and by the biceps and palmaris longus in the arm; in other situa- 
tions it affords an extensive surface for the origin of the fibres of 
muscles. 

The fascize may be arranged, like the other components of the 
body, into—1. Those of the head and neck. 2. Those of the trunk. 
3. Those of the upper extremity. 4. Those of the lower extremity. 


FASCI® OF THE HEAD AND NECK. 


The TEMPORAL FASCIA is a strong aponeurotic membrane, which 
covers in the temporal muscle at each side of the head, and gives 
origin by its internal surface to some of its fibres. It is attached 
to the Sen extent of the temporal ridge above, and to the zygo- 
matic arch below; in the latter situation it is thick and divided 
into two layers, the external being connected to the upper border of 
the arch; the internal to its inner surface. Some fat is found 
between these two layers, and the orbital branch of the temporal 
artery. The temporal fascia is covered in by the aponeurosis (galea 
aponeurotica) of the occipito-frontalis muscle, which descends to be 
attached to the zygomatic arch. 

CeRvicat Fascta.—The fasciw of the neck are the superficial and 
deep. The superficial cervical’ fascia is a part of the common 
superficial fascia of the entire body, and is only interesting from 
containing between its layers the platysma myoides muscle. 

The deep cervical fascia is a strong areolo-fibrous membrane, 
which invests the muscles of the neck, and retains and supports the 
vessels and nerves. It commences posteriorly at the ligamentum 
nuchz, and passes forwards at each side beneath the trapezius 
muscle to the posterior border of the sterno-mastoid; here it divides 
into two layers, which embrace that muscle and unite upon its an- 
terior border to be prolonged onwards to the middle line of the neck, 
where it is continuous with the fascia of the opposite side. Besides 
constituting a sheath for the sterno-mastoid, it also forms sheaths 
for the other muscles of the neck over which it passes. If the 
superficial layer (anterior layer) of the sheath of the sterno-mastoid 
be traced upwards, it will be found to pass over the parotid gland 
and masseter muscle (fascia parotideo-masseterica), to be inserted 
into the zygomatic arch; if it be traced downwards, it will be seen 
to pass in front of the clavicle, and become lost upon the pectoralis 
major muscle. Ifthe deep layer (posterior layer) of the sheath be 
examined superiorly, it will be found attached to the styloid pro- 
cess, from which it is reflected to the angle of the lower jaw, form- 

ing the stylo-mawillary ligament ; and if it be followed downwards, 
it will be found connected with the tendon of the omo-hyoid muscle, 
and may thence be traced behind the clavicle, where it encloses the 
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subclavius muscle, and being extended from the cartilage of the 
first rib to the coracoid process, constitutes the costo-coracoid mem- 
brane or ligament (fascia 
costo-clavicularis). In front 
of the sterno-mastoid mus- 
cle, the deep fascia is at- 
tached to the border of the 
lower jaw, os hyoides, and 
anterior bellies of the digas- 
trici (fascia supra-hyoidea), 
and forms a sheath for the 
sub-maxillary gland. Infe- 
riorly it divides into two 
layers, one of which is at- 
tached to the interclavicular 
ligament and upper border of 
the sternum; the other to 
its inner border. 


Fig. 178.* 


FASCLE OF THE TRUNK. 


The thoracic fascia is a 
dense layer of areolo-fibrous 
membrane stretched horizontally across the superior opening of 
the thorax. It is firmly attached to the concave margin of the first 
rib, and to the inner surface of the sternum. In front it leaves an 
opening for the union of the cervical with the thoracic portion of the 
thymus gland, and behind, forms an arch across the vertebral 
column, to give passage to the cesophagus. 

At the point where the great vessels and trachea pass through 
the thoracic fascia, it divides into an ascending and descending 
layer. The ascending layer is attached to the trachea, and be- 
comes continuous with the sheath of the carotid vessels, and with 


* Transverse section of the neck, showing the deep cervical fascia and its 
numerous prolongations, forming sheaths for the different muscles. As the 
figure is symmetrical, the figures of reference are placed only on one side. 
1, Platysma myoides, 2. Trapezius. 38, Ligamentum nuche, from which 
the fascia may be traced forwards beneath the trapezius, enclosing the other 
muscles of the neck. 4. The point at which the fascia divides, to form a 
sheath for the sterno-mastoid muscle (5). 6. The point of reunion of the 
two layers of the sterno-mastoid sheath. 7, The point of union of the d 
cervical fascia of opposite sides of the neck. 8. Section of the sterno-hyoi 
9. Omo-hyoid. 10, Sterno-thyroid. 11. Lateral lobe of the thyroid glan: 
12. Trachea. 13. Cisophagus. 14. The sheath containing the common 
carotid artery, internal jugular vein, and pneumogastric nerve. 15. Longus 
colli, The nerve in front of the sheath of this muscle is the sympathetic. 
16. Rectus anticus major. 17. Scalenus anticus, 18. Scalenus medius. 
19. Splenius capitis, 20. Splenius colli, 21. Levator anguli scapule. 22. Com- 
plexus. 23. Trachelo-mastoideus. 24. Transversalis cervicis. 25. Cervicalis 
ascendens. 26. Semi-spinalis colli. 27. Multifidus spines. 28. Cervical ver- 
tebra; the transverse processes are seen to be traversed by the vertebral 
artery and vein. ' ‘ 
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the deep cervical fascia; the descending layer descends upon the 


trachea to its bifurcation, surrounds the large vessels arising from 


the arch of the aorta, and the upper part of the arch itself, and is 


continuous with the fibrous layer of the pericardium. It is con- 


nected also with the venz innominate and superior cava, and is 
attached to the areolo-fibrous capsule of the thymus gland. 

“The thoracic fascia,” according to Sir Astley Cooper, * per- 
forms three important offices :—Ist. It forms the upper boundary 


of the chest, as the diaphragm does the lower. 2nd. It steadil 


preserves the relative situation of the parts which enter and quit 
the thoracic opening. 3rd. It attaches and supports the heart in 
its situation, through the medium of its connexion with the aorta 
and large vessels otk are placed at its curvature.” 


* Median Line—1, Sterno-hyoid muscles. 2. Sterno-thyroid muscles. 


3. Remains of thymus gland. 4, Trachea. 5, @sophagus, ‘6, Longi colli * 


muscles. 

Left Side.—7. Internal mammary artery. 8. Innominate vein. 9. Phrenic 
nerve. 10. Pneumogastric nerve. 11. Recurrent laryngeal nerve. 12. Car- 
diac nerves. 13. Left carotidartery. 14. Left subclavian artery. 15. Tho- 
racic duct. 16. Apex of lung and pleura. 17, Sympathetic. 18, Superior 
intercostal artery. 19. First dorsal nerve. 

Right Side —20, Internal mammary artery, 21. Innominate vein, 22, Phre- 
nic nerve. 23. Pneumogastric nerve. 24. Cardiac nerves. 25. Innominate 


artery. 26. Apex of lung and pleura. 27, Sympathetic, 28. Superior inter- 
costal artery. 29. First dorsal nerve. F 
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ABDOMINAL FAScI&.—The superficial fascia of the lower part of 
the abdomen deserves special attention in consequence of its relation 
to hernia and other surgical affections. It consists of two layers 
between which the superficial vessels are placed. They are the 
superficial epigastric circumflex ilii, and external pudic arteries and 
veins and the cutaneous lymphatics. The superficial or fatty layer 
is continuous with that of the abdomen above and thigh below, and 
is in contact with the skin. Its thickness depends on the general 
fatness of the subject, sometimes being little more than a membra- 
nous web, sometimes of considerable thickness. Along the groin the 
inguinal lymphatic glands lie among the fatty substance. The deep 
or membranous layer lies on the abdominal aponeuroses, a thin 
layer of connective tissue being interposed. It is continued upwards 
over the abdomen, being closely adherent to the linea alba. From 
the lower part of this attachment a triangular piece is prolonged to 
the dorsum of the penis, and is called the suspensory ligament of 
the penis. At the groin this deep layer is attached to the fascia 
lata of the thigh by a piece which passes down from its under 
surface along the line of Poupart’s ligament, but about half an 
inch further down the thigh, This process* is called Scarpa’s fascia. 
It is often described as being attached to Poupart’s ligament, but 
really it is connected to the fascia lata, which itself is continued 
into the ligament. At the inner part of the groin it is continued 
over the spermatic cord into the scrotum, where an accession of red 
involuntary muscular fibres takes place, and this, which forms the 
contractile tunic of the scrotum, is called the dartos. From the 
posterior part of the scrotum this superficial fascia is cont 
back into the permeum, where its deep or membranous layer ends 
by becoming attached to the triangular ligament at the posterior 
border of the transversalis perinei, and on each side to the ramus of 
the pubis. From this description it follows that if air or fluid be 
forced under the deep layer, it will travel through the connective 
tissue all over the abdomen, and could reach the scrotum and 
perineum, but could not pass down the thigh, thus ree the 
course pursued by fluids effused under the abdominal fascia. The 

arietes of the abdomen and the cavity of the pelvis are strengthened 
by a layer of fascia which lines their internal surface, and at the 
bottom of the latter cavity is reflected inwards upon the sides of 
the bladder. This fascia is continuous throughout the whole of the 
above-mentioned surface; but for convenience of description is 
considered under the several names of transversalis fascia, iliac 
fascia, and pelvic fascia; the two former meet at the crest of the 
ilium and Poupart’s ligament, the latter is confined to the cavity 
of the true pelvis. 

The Fascia TRANSVERSALIS (or Fascia of Cooper) is a thin fibrous 
membrane which lines the inner surface of the transversalis muscle 
and the other structures which form the abdominal wall where that 


* See fig. 188, page 313, 
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muscle is absent. It is continuous behind with the iliac, and below 
with the pelvic fascia. It is strong and tough at the lower part of 
the abdomen, but at the upper, where it is continued on to the 
diaphragm, it is little more than loose areolar tissue. In the centre 
it lines the back part of the sheath of the rectus, and where that is 
absent lines the rectus muscle and is attached to the crest of the 
pubis. At the sides it is attached to the inner lip of the crest of 
the ilium and along the whole length of Poupart’s ligament, where 
it is connected to the fascia lata, and for the outer half of the liga- 
ment to the fascia iliaca which joins it behind. The union of these 
three fascize takes place rather under than in Poupart’s ligament, 
which could therefore be cut away, leaving them connected together 
as a firm fibrous cord to which is given the name of the crural arch. 
At the inner half of Poupart’s hgament it’ is prolonged into the 
thigh. forming the anterior part of the sheath of the femoral vessels, 
as the posterior part is formed of a similar prolongation of the iliac 
fascia. ‘ 

The internal abdominal ring is an opening in this fascia situated 
about half-way between the anterior superior spine of the ilium 
and the symphysis of the pubis, and half an inch above Poupart’s 
ligament. It is oval in form, the lower edge being strong, the upper 
thin and weak. Through this opening the spermatic cord in the 
male passes to the testicle, and the round ligament of the uterus 
in the female to its insertion over the pubis. From the edges of the 
ring a funnel-shaped tube of membrane is given off which surrounds 
the structures forming the spermatic cord. This is the infundi- 
buliform fascia, sometimes called the fascia propria of the cord. 
The internal abdominal ring, therefore, is simply the funnel-shaped 
mouth of this tube, and it is situated immediately external to the 
deep epigastric artery round which the spermatic cord turns in its 
passage from the abdomen to the scrotum. 

IneuivaL nEeRNIA.—Inguinal hernia is of two kinds, oblique and 
direct. 

In OBLIQUE INGUINAL HERNIA the intestine escapes from the 
cavity of the abdomen into the spermatic canal (canalis inguinalis) 
through the internal abdominal ring, pressing before it a pouch of 

ritoneum which constitutes the hernial sac, and distending the 
infundibuliform process of the transversalis fascia. After emerging 
through the internal abdominal ring it passes firstly beneath the 
lower and arched border of the transversalis muscle; then beneath 
the lower border of the internal oblique muscle; and finally 
through the eaternal abdominal ring (annulus inguinalis externus, 
vel anterior) in the aponeurosis of the external oblique. From the 
transversalis muscle it receives no investment; while passing be- 
neath the lower border of the internal oblique it obtains the cremas- 
ter muscle; and on escaping at the external abdominal ring, receives 
the intercolumnar fascia. So that the coverings of an oblique in- - 
guinal hernia, after it has emerged through the external abdominal 
ring, are, from the surface to the intestine, the 
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Integument, Cremaster muscle, 
Superficial fascia, Transversalis, or infundibuliform 
Intercolumnar fascia, Peritoneal sac. fascia. 


The spermatic canal, which in the normal condition of the abdo- 
minal parietes serves for the passage of the spermatic cord in the 
male, and the round ligament with its vessels in the female, is 
about one inch and a half in length. Itis bounded in front by the 
aponeurosis of the external oblique muscle; behind by the trans- 
versalis fascia, and the conjomed tendon of the internal oblique and 
transversalis; above by the arched border of the internal oblique 
and transversalis; below by the grooved border of Poupart’s liga- 
ment: and at each extremity by one of the abdominal rings, the 
internal ring at the inner, the external ring at the outer extremity. 
- These relations may be more distinctly illustrated by the following 
plan. 


Above. 
Lower border of internal oblique 
and transversalis. 


i Behind, 
In front. : Transversalis fascia. 
Aponeurosis of Spermatic canal. Conjoined tendon of in- 
external oblique. ternal oblique and trans- 
versalis. 


| 
. 
| 
| 


Below, 
Grooved border of Poupart’s ligament, 


There are three varieties of oblique inguinal hernia: common, 
congenital, and encysted. ; 


Fig, 180,* Fig. 181+ 


* Diagram of a common scrotal hernia, showing the relation of the sacto __ 
the tunica vaginalis testis. 
+ Diagram of a congenital hernia, the sac being continuous with the tunica 
vaginalis testis, : 
Diagram of an infantile hernia, showing the tunica vaginalis prolonged in 
front of the sac, 


& 
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Common oblique hernia is that which has been described above. 

Congenital hernia results from the non-closure of the pouch of 
peritoneum carried downwards into the scrotum by the testicle, 
during its descent in the footus. In consequence of this defect, the 
intestine at some period of life is forced into the peritoneal canal, 
and descends through it into the tunica vaginalis, where it lies in 
contact with the testicle; so that congenital hernia has no proper 
sac but is contained within the tunica vaginalis. The other cover- 
ings are the same as those of common inguinal hernia. 

Lnfantile or encysted hernia is that form of protrusion in which the 
pouch of peritoneum forming the tunica vaginalis is only partially 
closed. The connexion with the abdomen is completely closed at 
the inguinal canal, but the rest of the tube remains in its original 
‘state, and when a hernia makes its way into the scrotum it lies 
‘behind the enclosed tunica vaginalis. So that the surgeon, in 
operating upon this variety, requires to divide three layers of 
serous membrane; the first and second layer being those of the 
tunica vaginalis; the third the true sac of the hernia. 

DiREcT INGUINAL HERNIA has received its name from passing 
directly through the external abdominal ring, and forcing before it 
the opposing parietes. ‘This portion of the wall of the abdomen is 
strengthened by the conjoined tendon of the internal oblique and 
transversalis, which is pressed before the hernia, and forms one of 
its investments. Its coverings therefore are, the 


Integument, Conjoined tendon, 
Superficial fascia, Transversalis fascia, 
Intercolumnar fascia, Peritoneal sac. 


Direct inguinal hernia differs from oblique, firstly, in never at- 
taining the same bulk, in consequence of the resisting nature of 
the conjoined tendon of the internal oblique and transversalis and 
transversalis fascia; secondly, in its direction having a tendency to 
protrude from the middle line rather than towards it. Thirdly, in 
making for itself a new passage through the abdominal parietes, 
Retest of following a natural channel; and fourthly, in the rela- 
tion of the neck of its sac to the epigastric artery; that vessel lying 
to the outer side of the opening of the sac of direct hernia, and to 
the inner side of that of oblique hernia. 

All the forms of inguinal hernia are designated scrotal, when 
they have descended into the cavity of the scrotum. 

The rac Fascia (lumbo-iliaca) is the aponeurotic investment of 
the psoas and iliacus muscle; and like the transversalis fascia, is 
thick below, and becomes gradually thinner as it ascends. It is 

attached superiorly, along the edge of the psoas, to the anterior 

lamella of the aponeurosis of the transversalis muscle, to the liga- 

mentum arcuatum internum, and to the bodies of the lumbar ver- 

tebree, leaving arches corresponding with the constricted part of the 

_vertebree for the transit of the lumbar vessels. Lower down it 

passes beneath the external iliac vessels, and is attached along the 
>: 
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margin of the true pelvis; externally it is connected to the crest of 
the ilium; and, inferiorly, to the outer two-thirds of Poupart’s 
ligament, where it is continuous with the transversalis fascia. 
Passing beneath Poupart’s ligament, it surrounds the psoas and 
ijliacus muscle to its termination, and beneath the inner part of the 
femoral arch forms the posterior segment of the crural canal or 
sheath of the femoral vessels. 

The PELVIC FASCIA is an aponeurotic layer situated beneath the 
peritoneum, forming a covering to the walls of the pelvis, and re- 
flected from its walls upon the viscera. The pelvic fascia is attached 
to the internal surface of the pubic bones near the symphysis, to the 
body of the pubes above the origin of the obturator internus muscle, 
to the ilio-pectineal line of the brim of the pelvis as far back as the 
sacro-iliac articulation, and to the margin of the great sacro-ischiatic 
foramen. Having descended upon the wall of the pelvis as low as 


Fig. 183.* 


the pubic arch in front, and the spine of the ischium behind, it 
divides in the direction of a line drawn between those points, into 
two layers, internal and external. 

The external layer is the obturator fascia, it covers in the ob- 
turator muscle, and is attached to the ramus of the pubes and 


* Transverse section of the pelvis, showing the distribution of the pelvic 
fascia. 1. Bladder. 2. Vesicula seminalis of one side divided. 3. Rectum. 
4. Iliac fascia, covering in the iliacus and psoas i and forming a sheath for 
the external iliac vessels (6). 7. Anterior crural nerve excluded from the 
‘sheath. 8. Pelvic fascia. 9. Its ascending layer, forming the lateral ligament 
-of the bladder of one side, and a sheath to the vesical plexus of veins. 10. A ~ 
layer of fascia passing between the bladder and rectum. 11. A layer fgg 
around the rectum. 12, Levator ani. 13. Obturator internus, covered in by 
the obturator fascia, which also forms a sheath for the internal pudic vessels 
and nerve (14). 15. Perineal fascia investing the under surface of the levator 
ani. Figures 14, 15, are placed in the ischio-rectal fossa, 
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ischium in front, and to the tuberosity of the ischium and falciform 

border of the great sacro-ischiatic ligament below. The levator ani 

iat from the line of division of the two layers of the pelvic 
ascia. 

The internal, visceral, or true pelvic fascia, is a membrane 
which is reflected backwards from the symphysis pubis on the 
upper surface of the prostate gland and neck of the bladder. 
Before passing directly backwards it is prolonged down behind 
the siiehiiee compressor muscle below the sub-pubic ligament. This 
curved reflected fascia is named the anterior ligament of the bladder, 
and as there is a pouch-like depression in the centre, dividing the 
fascia of one side from that on the other, each side rises up in a 
little curved ridge, so that there are two anterior ligaments. The 
space between the two contains external to the fascia, the dorsal 
vein of the penis before it enters the prostate plexus. At the sides 
of the pelvis the anterior ligaments are continued back into another 
oa of the pelvic fascia, which is reflected inwards towards the 

ladder from the line of separation between the two layers referred 
to. This begins as a strong white band and is called the lateral 
igament of the bladder, and it not only reaches the side of the 
bladder, but is continued over it, although it becomes very thin and 
is almost lost in the cellular tissue over the apex. Nevertheless when 
the bladder is distended it can be traced like a cupola serving in a 
measure to retain the bladder down to its situation. 
From the before-named white line of separation ano- 
ther sheet of the pelvic fascia is given off which hangs 
down into the pelvis like a bag, and contains in its 
concavity the curve of the rectum from the sacrum 
to the anus. Immediately outside this is the levator 
ani muscle, coated on the outside by another sheet of 
the pelvic fascia also given off the same white line. 
This is termed the anal fascia. The bag-like sheet 
which contains the rectum is sometimes called the 
rectal fascia. Lastly, another sheet is stretched 
across the pelvis, between the base of the bladder 
and the rectum, and is called the recto-vesical fascia 
This sheet is not a complete horizontal septum in the 
lvis, but only extends as far back as the posterior 
imit of the trigone of the bladder, where it is attached to the 
anterior extremity of the recto-vesical pouch of the peritoneum. 
The upper two layers of the pelvic fascia are continuous with one 
another at the front where they blend and become continuous with 
the posterior layer of the triangular ligament, but just behind 
this they have between them the prostate gland, with which they 
are so closely attached as to form a strong and unyielding 


Fig.184.* 


* Diagram of the layers of pelvic fascia. 1. Pelvic fascia, 2. Obturator. 
3. Lateral ligament, 4. Anal. 5. Rectal. 6. Recto-vesical. 7. Ischio-rectal 
fossa. : 

x 
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capsule, The under portion of this capsule formed by the anterior 
half of the recto-vesical fascia is the most important. As far 


Fig. 185.* 


Obturator 
internus. 

Levator ani. 

Lateral ligament 
of bladder. 

Capsule of pros- 

tate. 
Rectum (cut). 


Obturator fascia. 


Recto - vesical 
fascia. 


back as the base of the prostate gland it is intimately attached 
to its fibres, but behind that spot it is loosely connected with 


Fig. 186.+ 


the bladder above and rectum below, a plexus of veins being 
interposed between it and the bladder above and at the sides, and a 


* Section of pelvis to show the pelvic fascia from the front (drawn by J. T. 
Gray). 

+ Side view of the viscera of the pelvis, showing the distribution of the 
_pelvic fascia. 1. Symphysis pubis. 2. Bladder. 3. Recto-vesical fold of 
peritoneum, passing from the anterior surface of the rectum to the posterior 
part of the bladder; and from the upper part of the bladder to the abdominal 
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very loose areolar tissue between it and the rectum below. A con- 
sideration of these relations will explain why an incision in the 
prostate gland, such as that made in lthotomy, must stop short 
of complete division of that organ; otherwise it exposes the 
patient to dangerous venous hemorrhage from the vesical plexus, 
or to infiltration of urine among the loose areolar tissue above 
described. The three upper layers of the pelvic fascia are conti- 
nuous in front over the posterior layer of the triangular ligament, 
of which they might be described as processes extending back- 
wards. The fourth or anal is continuous in front with the anterior 
layer or true triangular ligament of the urethra. 

PERINEAL Fascia,—The fasciz of the perineum are the superficial 
and the deep. 

The superficial fascia consists as in other situations of two layers, 
ene lying next the skin and containing an abundance of fat, the 
other more condensed lying in contact with the muscles. 

The superficial layer, or fatty layer, in the perineum is connected 
with the raphé at the middle line and with the external border of 
the sphincter ani, and is continuous, by its circumference, with the 
dartos of the scrotum, or cellular tissue of the labia majora, in 
front, with the superficial fascia of the thighs at each side, and 
with the superficial fascia covering the glutei maximi and with the 
coccyx behind. In the posterior part of the perineum it is loaded 
with granular fat and fills up the aschiv-rectal fossa. 

The deep or membranous layer of the superficial fascia, or fascia 
of Colles, liesin close contact with the muscles and superficial vessels 
of the perineum, packing them into their places. On each side it 
is attached to the ramus of the ischium and pubis, and this attach- 
ment is continued forwards and outwards on to the fascia lata of the 
thigh, where it becomes continuous with Scarpa’s fascia (see page 
302). It is prolonged backwards as far as the transversalis perinei 
muscle, round the posterior border of which it turns to be united to 
the deep perineal fascia on which the muscle rests. At this point 
these two fasciz are blended together, and are then continued 
backwards on the outer surface of the levator ani, on which they 
form a very thin membrane called the anal fascia, which is pro- 
longed up into the pelvis to the division of the pelvic fascia (page 
306). It iscontinued forwards to blend with the dartos. The at- 
tachment of the membranous layer to the deep perineal fascia 


parietes. 4. Ureter. 5. Vas deferens crossing behind the ureter. 6. Vesi- 


cula seminalis. 7,7, 8,8. Prostate gland divided longitudinally. 9. Pro-. 


static portion of the urethra. 10. Membranous portion embraced by the 
compressor urethre muscle. 11. Commencement of the corpus spongiosum 
penis, the bulb. 12. Anterior ligaments of the bladder. 13, The pelvic fascia 
reflected on the rectum. 14, An interval between the pelvic fascia and trian- 
Come ligament occupied by a plexus of veins, 15. The triangular ligament, 

6. Cowper’s gland. 17. Superficial perineal fascia ascending in front of the 
root of the penis to become continuous with the dartos of the scrotum (18). 
19. The fascia prolonged to the rectum. 20. Lower part of the levator ani. 
21. A layer of fascia situated between the bladder and rectum, 
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explains why an extravasation of fluid under that membrane could 
not pass back imto the posterior half of the perineum, but could 


. y AWS 


i } 


find its way, as it often does, into the scrotum and up over the 
abdomen. 

The deep perineal fascia or triangular ligament of the urethra is 
a strong aponeurotic sheet which is stretched across the inter-pubie 
arch. It is attached firmly to the sub-pubic ligament, and to the 
ramus of the pubis and ischium. At the posterior border of the 
transversalis perinei muscle, it has attached to it the deep layer of 
the superficial fascia, and is then prolonged back on the levator 
ani muscle, forming the anal fascia. At an inch and a half from 
the symphysis pubis in the middle line it is connected to the central 
tendinous point of the perineum. The deep perineal fascia may 
therefore be described as a complete bag-like floor to the pelvis, 
continued in front to the sub-pubic ligament, behind, over the 
levator ani to the coccyx, on each side to the ramus of the pubis 
and ischium, and behind these to the white line of separation 
between the parietal or obturator and the visceral or internal 
layers of the pelvic fascia. But the part stretched across the arch © 
of the pubes is that to which the name of triangular ligament is 


* The pubic arch and perineal fascis. 1,1, 1. The superficial perineal 
fascia divided by a ,-shaped incision into three flaps; the lateral flaps are 
turned over the ramus of the pubes and ischium at each side, to which they 
are firmly attached; the posterior flap is continuous with the deep perineal 
fascia or triangular aon 2. The triangular ligament of Camper. 3. Open- 
ing for the passage of the membranous portion of the urethra, previously to 
the entrance of the latter into the bulb. 4. T'wo projections of the triangular 
ligament corresponding with the position of Cowper's glands, . 
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restricted. About an inch below the symphysis pubis it is pierced 
for the passage of the membranous portion of the urethra which is 
contained between it and the pelvic fascia behind, to which is some- 
times given the name of posterior layer of the triangular ligament. 
Immediately below the sub-pubic ligament the dorsal vein of the 
penis passes back through it to join the prostatic plexus, and on 
each side, a little in front of this, the pudic arteries pass through 
it to enter the corpora cavernosa penis. Immediately behind the 
deep perineal fascia in the anterior half of the perineum are situated 
the compressor urethrz muscle, the internal pudic arteries, the 
arteries of the bulb, and Cowper’s glands, besides the membranous 
part of the urethra, all of which rest on that part of the pelvic 
fascia which is applied across the pubic arch, and to which, as has 
been stated, is sometimes given the name of the posterior layer of 
the triangular igament. In the posterior section of the perineum, 
the deep perineal fascia under the name of the anal fascia covers 
the levator ani muscle. The sphincter ani being subcutaneous, 
surrounds the anus, only a little connective tissue being interposed 
between its fibres and the skin. 


FASCLZ OF THE UPPER EXTREMITY. 


The superficial fascia of the upper extremity contains between 
its layers the superficial veins and lymphatics, and superficial 
nerves. 

The deep fascia is thin over the deltoid and pectoralis major 
muscle, and in the axillary space, but thick on the dorsum of the 
scapula, where it binds down the infraspinatus muscle. It is at- 
tached to the clavicle, coracoid process, acromion process, and 
spine of the scapula, and forms separate sheaths for all the muscles 
of the scapula and shoulder. In the upper arm (fascia brachialis) 
it is somewhat stronger, receives fibres from the lower border of the 
tendon of the pectoralis major, latissimus dorsi, as also from the 
costo-coracoid membrane and deltoid, and forms an anterior and 

osterior sheath for the muscles lying in front of and behind the 

umerus. It is attached to the condyloid ridges, by means of the 
internal and external intermuscular septum (ligamenta intermus- 
cularia) and is inserted inferiorly into the two condyles, the ole- 
cranon, and posterior border of the ulna, being continuous between 
these points with the fascia of the forearm. Besides forming 
separate sheaths for the muscles, the anterior portion of the 
brachial fascia gives a sheath likewise to the brachial vessels and 
median nerve. 

The deep fascia of the forearm, fascia antibrachialis, is strong, 
and at the bend of the elbow is augmented in thickness by a broad 
band, which is given off from the inner side of the tendon of the 
biceps. It is firmly attached to the olecranon process, to the ulna, 
and to the prominent points about the wrist, forms sheaths for 
the muscles and vessels, gives origin to some of the fibres of the 
muscles, and is pierced a little above the wrist by the tendon of the 
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palmaris longus. At the wrist the transverse fibres form the an- 
terior and posterior annular ligament. 

The anterior annular ligament is a narrow band of fibres attached 
externally to the scaphoid, and internally to the pisiform bone and 
tendon of the flexor carpi ulnaris; it is continuous above with the 
fascia antibrachialis, and below with the proper annular ligament 
of the wrist; being separated from the latter by the ulnar vessels 
and tendon of the flexor carpi radialis. 

The posterior annular ligament, thicker than the anterior, is an 
oblique band about half an inch in breadth, extending from the 
lower end and styloid process of the radius, to the cuneiform and 
pisiform bone at the border of the carpus. It is continuous above 
with the fascia of the forearm, below with the thin fascia of the 

‘dorsum of the hand, and sends processes inwards to be attached to 
the bones and form sheaths for the extensor tendons. There are 
six of these sheaths, the first on the radial side giving passage to 
the extensor ossis metacarpi and extensor primi internodii pollicis ; 
the second, to the extensor carpi radialis longior and brevior; the 
third, to the extensor secundi internodii; the fourth, to the 
extensor indicis and extensor communis digitorum; the fifth, which 
is placed between the two bones, to the extensor digiti minimi; and 
the sixth, situated on the ulna, to the extensor carpi ulnaris. The 
tendons in passing through these sheaths are each provided with a 
synovial bursa. 

On the back of the hand there are two fasciz, superficial and 
deep. The superficial dorsal fascia is thin and covers in the 
extensor tendons; it is attached laterally to the metacarpal bones 
of the index and little finger, and is continuous above with 
the posterior annular ligament. The deep dorsal fascia is 
atectched across the metacarpal spaces and covers in the interossei 
muscles. 

The palmar fascia is divided into three portions. A central 
portion, which occupies the middle of the palm, and two lateral 
portions, which are thin and enclose the muscles of the borders of 
the hand, being continuous with the dorsal fascia. The central 
portion is strong and tendinous: it is narrow at the wrist, where 
it is attached to the annular ligament and receives the insertion of 
the tendon of the palmaris longus, and broad over the heads of 
the metacarpal bones, where it divides into four processes, each of 
which subdivides to embrace the root of the corresponding finger. 
These processes are attached at the middle line to the sheath of 
the tendons, and at the side of each finger to the lateral and 
transverse ligament. The fascia is strengthened at this point of 
division by strong fasciculi of transverse fibres; the arched interval 
caused by the bifurcation of each slip gives passage to the 
tendons of the flexor muscles, while the greater arches between the 
fingers transmit the digital vessels and nerves, and lumbricales 
muscles. 
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The superficial fascia of the thigh consists of two layers, the 
upper or fatty, and the membranous. The first is continuous with 
that of the abdomen, and contains more or less fat, according to the 
subject. Between the two layers are contained the superficial 
vessels, branches of the femoral artery and vein, also the lympha- 
tics in connexion with the absorbent glands of the groin. The 
deep or membranous layer is thin and strong, and is attached to 
the fascia lata, a short distance below Poupart’s ligament by 
Scarpa’s fascia, a thin web proceeding from the deep surface, 
formerly described (page 302). It is also closely connected to the 
fascia lata around the margin of the saphenous opening, which it 
closes, and here it is more dense than elsewhere, and being pierced 
by openings for the superficial vessels before alluded to, it is called the 
cribriform fascia, which forms one of the coverings of femoral hernia. 

The deep fascia of the thigh is named, from its great extent, the 
fascia lata; it is thick and strong upon the outer side of the limb, 
and thinner at its inner and posterior side. That 
portion of the deep fascia which invests the gluteus Fig. 188.* 
maximus is very thin, but that which covers in f 
the gluteus medius is excessively thick, and gives 
origin, by its inner surface, to the superficial fibres 
of that muscle. The fascia lata is attached supe- 
riorly to Poupart’s ligament, the crest of the ilium, 
sacrum, coccyx, tuberosity of the ischium, ramus 
of the ischium and pubes, body of the pubes, and 
pectineal line; it has also a deep attachment 
(ligamentum iliacum) to the anterior border of the 
ilium, tendon of origin of the rectus muscle and 
border of the acetabulum. It forms sheaths for 
the muscles of the thigh and femoral vessels, and 4 , 
is connected with the linea aspera by means of 
two intermuscular ligaments, external and internal; the former 
extending from the insertion of the gluteus maximus to the external 
condyle, and separating the vastus externus from the biceps muscle ; 
the internal being attached to the inner branch of the linea aspera 
for a short distance above the internal condyle, and separating the 
vastus internus from the adductor magnus. ‘The fascia lata receives 
the attachment of two muscles, tensor vaginz femoris and gluteus 
maximus, and glides over the trochanter major on a bursa. Infe- 
riorly it is inserted into the head of the tibia, and forms a bridge 
across the popliteal space (fovea poplitea), being continuous between 
its points of attachment with the fascia of the leg. 

In addition to the smaller openings in the fascia lata which 


* Section showing the fascie at the groin. 1, Section of Poupart’s ligament. 
2. Aponeurosis of external oblique. 38. Fascia lata. 4, Membranous layer. 
5. Superficial layer. 6. Skin. 7. Scarpa’s fascia. 
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transmit the small cutaneous vessels and nerves, there exists at 
the upper and inner extremity of the thigh an oval opening (fovea 
ovalis), which gives passage to the superficial lymphatic vessels, 
and the large subcutaneous vein of the lower extremity, the in- 
ternal saphenous vein, and is thence named the saphenous opening. 
The existence of this opening has given rise to the division of the 
upper part of the fascia lata into two portions, an iliac portion 
and a pubic portion. 

The iliac portion is situated upon the iliac side of the opening. 
It is attached to the crest of the ilium, and along Poupart’s liga- 
ment to the spine of the pubes, whence it is reflected downwards 
and outwards in an arched direction, and forms a falciform border, 
which constitutes the outer boundary of the saphenous opening. 
The edge of this border immediately overlies, and is adherent to, 
the sheath of the femoral vessels, and the lower extremity of the 
curve is continuous with the 
pubic portion. . 

The pubic portion, occupying 
the publ 


Fig. 189.* 


ic side of the saphenous 
opening is attached to the spine 
of the pubes and pectineal line ; 
and passing outwards behind 
the sheath of the femoral ves- 
sels, divides into two layers; 
the anterior layer is continuous 
with that portion of the iliac 
fascia which forms the sheath 
of the iliacus and psoas muscle, 
the posterior layer is lost upon 
the capsule of the hip-joint. 
} The interval between the fal- 
ciform border of the iliac por- 
tion and the opposite surface of 
the pubic portion is closed by 
an areolo-fibrous layer, derived 
from the superficial fascia, and 
pierced by numerous openin 
for the passage of lymphatic 
vessels, the cribriform fascia 
(lamina cribrosa). The cribri- 
form fascia is connected with 
the sheath of the femoral vessels, 
and forms one of the coverings of femoral hernia. When the iliac 
portion of the fascia lata is removed from its attachment to Pou- 


*Crural sheath laid open (from Wood “On Rupture”). a. Middle 
cutaneous nerve. c. Placed to inner side of Gimbernat’s ligament. d. Lliac 
portion of fascia lata. e. Pubic portion of fascia lata. . Margin of saphenous 
opening (turned back). & Femoral sheath opened by three incisions, 
i. Saphena vein. fats 
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part’s ligament and turned aside, the sheath of the femoral vessels 
(the femoral or crwral canal) is brought into view; and if Poupart’s 
ligament be carefully divided, the sheath may be isolated, and its 
continuation with the transversalis and iliac fascia demonstrated. 
In this view, the sheath of the femoral vessels is an infundibuliform 
continuation of the abdominal fascia, closely adherent to the 
vessels a little way down the thigh, but much larger than the 
vessels it contains at Poupart’s ligament. If the sheath be 
opened, the artery and vein will be found lying side by side, and 
occupying the outer two- 

thirds of the sheath, leaving gx 

an infundibuliform interval Yi 

between the vein and inner 
wall of the sheath. ‘The 
superior opening of the 
space is named the femoral 
or crural ring ; itis bounded 
in front by Poupart’s liga- 
ment, behind by the os 
pubis, internally by Gim- 
bernat’s ligament, and ex- 
ternally by the femoral vein. 
The interval itself serves 
for the passage of the super- 
ficial lymphatic vessels from 
the saphenous opening to 
a 2 Sela gland, which 
generally occupies the fe- 
moral ring, and from thence 
they proceed into the cur- 
rent of the deep lymphatics. The femoral ring is closed merely by 
a thin layer of sub-serous cellular tissue,f which retains the lym- 
phatic gland in its position, and is named septum erwrale, and by 
the peritoneum. It follows from this description that the femoral 
ring must be a weak point in the parietes of the abdomen, par- 


* Section of the structures which pass beneath the femoral arch. 1. Pou- 
part’s ligament. 2,2. Iliac portion of the fascia lata, attached along the 
margin of the crest of the ilium, and along Poupart’s ligament, as far as the 
spine of the pubes (3). 4. Pubic portion of the fascia lata, continuous at 3 
with the iliac portion, and passing outwards behind the sheath of the femoral 
vessels to its outer border at 5, where it divides into two layers; one is con- 
tinuous with the sheath of the psoas (6), and iliacus (7); the other (8) is lost 
upon the capsule of the hip-joint (9). 10. The crural nerve enclosed in the 
sheath of the psoas and iliacus. 11. Gimbernat’s ligament. 12. The femoral 
ring, within the femoral sheath. 13. Femoral vein. 14. Femoral artery ; the 
two vessels and the ring are surrounded by the femoral sheath, and thin septa 
are sent between the anterior and posterior wall of the sheath, dividing the 
artery from the vein, and the vein from the femoral ring. 

+ This cellular tissue is sometimes very considerably thickened by a deposit 
of fat within its areolw, and forms a thick stratum over the hernial sac. 
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ticularly in the female, in whom the femoral arch, or space in- 
cluded between Poupart’s ligament and the border of the pelvis, 
is larger than in the male, while the structures which pass through 
it are smaller. It happens, consequently, that if violent or con- 
tinued pressure be made upon the abdominal viscera, a portion of 
intestine may be forced through the femoral ring into the in- 
fundibuliform space in the sheath of the femoral vessels, carrying 
before it the peritoneum and septum crurale,—this constitutes 
Femoral hernia. If the causes which gave rise to the formation of 
the hernia continue, the intestine, unable to extend further down 
the sheath, from the close connexion of the latter with the vessels, 
will, in the next place, be forced forwards through the saphenous 
opening in the fascia lata, carrying before it two additional cover- 
ings, the sheath of the vessels or fascia propria, and the cribriform 
fascia; and then, curving upwards over Poupart’s ligament, the 
hernia will become placed beneath the superficial fascia and in- 
tegument. 

The direction which femoral hernia takes in its descent is at first 
downwards, then forwards, and then wpwards ; and in endeayour- 
ing to reduce it, the application of the taxis must have reference to 
this course, and be directed in precisely the reverse order. The 
coverings of femoral hernia are, the 


Integument, Femoral sheath, 
Superficial fascia, Septum crurale, 
Cribriform fascia, Peritoneal sac. 


The deep fascia of the leg (fascia cruralis) is attached to the 
inner and outer tuberosity of the tibia and head of the fibula, and 
receives an accession of fibres from the tendons of the sartorius, 
gracilis and biceps. Between its points of attachment, and espe- 
cially behind, it is continuous with the fascia of the thigh. In the 
front of the leg it encloses the tibialis anticus and extensor muscles, 
and affords origin to some of their fibres. On the outer side it 
forms a sheath for the peronei muscles; and behind, two sheaths 
superficial and deep; the former for the gastrocnemius and soleus 
with the tendo-Achillis ; the latter for the deep flexor muscles. At 
the ankle these four sheaths are differently arranged ; the posterior 
superficial sheath terminates on the os calcis with the tendo- 
Achillis; the posterior deep sheath is attached at one side to the 
border of the internal malleolus, at the other to the os calcis and inner 
side of the foot, being blended with the origin of the abductor pollicis. 
This portion of the deep fascia is the imternal annular ligament 
(laciniatum internum); it sends processes inwards to divide the 
tendons of the flexors and form sheaths for their passage into the 
foot. The sheath of the peronei muscles at the outer ankle is at- 
tached to the external malleolus on one side, and the border of the 
os calcis on the other, and forms the external annular ligament 
(laciniatum externum). The anterior portion of the fascia forms at 
the ankle the anterior annular and the cruciform ligament. The 
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anterior annular ligament (transversum) is a band of transverse 
fibres about an inch and a half in breadth, situated immediately 
above the joint, and attached to the tibia and fibula at either side. 
The cruciform ligament (cruciatum) is composed of two bands about 
half an inch in width, blended with each other at their point of 
union on the front of the joint. The internal band is attached 
above to the internal malleolus and below to the os calcis at the 
outer side of the foot; the external band to the external malleolus 
above, and the scaphoid and internal cuneiform bone at the inner 
border of the foot. The internal band at its origin consists of two 
layers, between which passes the tendon of the tibialis anticus. The 
tendons of the extensor longus digitorum and peroneus tertius have 
also a separate loop connected with the cruciform ligament, the 
sling ligament (fundiforme) of Retzius; this is a narrow band which 
embraces the tendons in a sling-shaped loop, and passes outwards 
and backwards to be attached to the sulcus tali and neighbouring 
part of the caleaneum. The tendons passing through the loops and 
sheaths around the ankle are each furnished with a synovial bursa. 
That portion of the fascia cruralis which forms a septum between 
the superficial and deep muscles of the back of the leg is sometimes 
called the intermuscular fascia; and in operations on the arteries 
of that region the deep layer of the deep fascia. There is besides 
another deep portion of fascia, above the preceding, the popliteal 
fascia, derived from the tendon of the semi-membranosus muscle 
and binding down the popliteus muscle. By its inferior border this 
fascia is inserted into the popliteal line of the tibia. 

The fascice dorsales pedis are three in number, superficial, middle, 

and deep. 
' The fascia dorsales pedis is thin and covers the dorsum of the 
foot, being continuous at the ankle with the cruciform ligament, and 
attached at either side to the borders of the foot, where it becomes 
united with the plantar fascia. A second or middle layer of fascia 
covers in the anterior part of the extensor brevis digitorum with its 
tendons; and a third or deep layer is found beneath the latter, and 
covering in the interossei muscles. On the interossei muscles the 
three layers are united, and the extensor tendons are consequently 
separated from each other in their course to the toes. 

The PLANTAR FASCIA consists of three portions, middle and two 
lateral. 

The middle portion (fascia plantaris media) is thick and dense, 
and composed of strong aponeurotic fibres, closely interwoven with 
each other. It is attached posteriorly to the inferior surface of the 
tuberosities of the os calcis, and terminates under the heads of the 
metatarsal bones in five fasciculi. Each of these fasciculi bifurcates 
to embrace the base of the corresponding toe, and is attached in the 
middle to the sheath of the flexor tendons, and at either side to the 
head of the metatarsal bone. The point of division of the fascia 
into fasciculi is strengthened by transverse bands, which preserve 
the solidity of the fascia at its broadest part. The intervals be- 
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tween the toes give passage to the digital arteries and nerves and 
lumbricales muscles. 

_ The lateral portions (fascia interna et externa) are thin, and 
cover the sides of the sole of the foot; they are continuous behind 
with the internal and external annular ligament; and on the 
mesial side with the central portion. The inner portion is con- 
tinuous along the border of the foot with the fascia of the dorsum; 
the outer portion is attached to the os calcis and base of the meta- 
tarsal bone of the little toe, forming between these points a thick 
band, which gives origin to part of the abductor minimi digiti 
muscle. 

Besides constituting a strong layer of investment and defence to 
the soft parts situated in the sole of the foot, these three portions 
of fascia send processes inwards, which form sheaths for the dif- 
ferent muscles. A strong septum is given off from each side of the 
middle portion of the plantar fascia, which is attached to the tarsal 
bones, and divides the muscles into three groups, middle and two 
lateral; and transverse septa are stretched between these to sepa- 
rate the layers. The superficial layer of muscles derive part of 
their origin from the plantar fascia. 
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CHAPTER VI. 
OF THE ARTERIES. 


Tux arteries are the cylindrical tubes which convey the blood from 
the ventricles of the heart to every part of the body. They are 
dense in structure, and preserve for the most part the cylindrical 
form when emptied of their blood, which is their condition after 
death: hence they were considered by the ancients as the vessels 
for the transmission of the vital spirits,* and were therefore named 
arteries (ap tnpeiv, to contain air). 

The artery proceeding from the left ventricle of the heart con- 
tains the pure or arterial blood, which is distributed throughout the 
entire system, and constitutes with its returning veins the greater 
or systemic circulation. That which ernanates from the right 
ventricle conveys the impure blood to the lungs; and with its 
corresponding veins establishes the lesser or pulmonary circulation. 

The whole of the arteries of the systemic circulation proceed from 
a single trunk, named the aorta, from which they are given off as 
branches, and divide and subdivide to their ultimate ramifications, 
constituting the great arterial tree which pervades by its minute 
subdivisions every part of the animal frame. The mode in which 
the division into branches takes place is deserving of remark. From 
the aorta the branches for the most part pass off at right angles, 
as if for the purpose of checking the impetus with which the blood 
would otherwise rush along their cylinders from the main trunk; 
but in the limbs a very different arrangement exists; the branches 
are given off from the principal artery at an acute angle, so that no 
impediment may be offered to the free circulation of the vital fluid. 
The division of arteries is usually dichotomous, as of the aorta into 
the two common iliacs, common carotid into the external and in- 
ternal, &c.; but in some few instances a short trunk divides sud- 
denly into several branches which proceed in different directions: 
this mode of division is termed axis, as the thyroid and cceliac axis. 

In the division of an artery into two branches, it is observed that 
the combined area of the two branches is somewhat greater than 
that of the single trunk; and if the combined area of all the branches 
at the periphery of the body were compared with that of the aorta, 
it would be seen that the blood, in passing from the aorta into the 
numerous distributing branches, was flowing through a conical space, 
of which the apex might be represented by the aorta, and the base 


* To Galen is due the honour of the discovery that arteries contained blood, 
and not air. 
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by the surface of the body. The advantage of this provision in 
facilitating the circulation is sufficiently obvious; for the increased 
channel which is thus provided for the current of the blood, serves 
to compensate for the retarding influence of friction, resulting from 
the distance of the heart and the division of the vessels. 

Communications between arteries are free and numerous, and 
increase in frequency with the diminution in size of the branches ; 
so that, through the medium of the minute ramifications, the entire 
body may be considered as one uninterrupted circle of inosculations, 
or anastomoses (ava, between, ordya, mouth), This increase in the 
frequency of anastomosis in the smaller branches is a provision for 
counteracting the greater liability to impediment existing in them 
than in the larger branches. Where freedom of circulation is of 
vital importance, this communication of the arteries is very re- 
markable, as in the circle of Willis in the cranium, or in the 
distribution of the arteries of the heart. It is also strikingly seen 

in situations where obstruction is most likely to occur, as im the 
distribution to the alimentary canal, around joints, or in the hand 
and foot. Upon this free communication existing everywhere 
between arterial branches is founded the principle of cure by the 
ligature of large arteries; the ramifications of the branches given 
off from the artery above the ligature inosculate with those which 
proceed from the trunk of the vessel below the ligature; these 
anastomosing branches enlarge and constitute a collateral cireula- 
tion, in which, as is shown in the preparations made by Sir Astle 
Cooper, several large branches perform the office of the sini 
obliterated trunk. 

The arteries do not terminate directly in veins; but in an inter- 
mediate system of vessels, which, from their minute size (about 
sdoo of an inch in diameter), are termed capillaries (capillus, a 
hair). The capillaries constitute a microscopic network, which is 
distributed through every part of the body,* so as to render it im- 
possible to introduce the smallest needle point beneath the skin 
without wounding several of these “fine vessels. It is through the 
medium of the capillaries, that all the phenomena of nutrition and 
secretion are performed. They are remarkable for their uniformity 
.of diameter, and for the constant divisions and communications 
which take place between them, without any alteration of size. 
‘They inosculate on the one hand with the terminal ramusculi of the 
arteries; and on the other with the minute radicles of the veins. 

ARTERIES are composed of three coats, external, middle, and 
internal. 

The external coat is firm and strong, and formed of tissues which 
take a longitudinal or oblique direction; it is thin in the large 
arteries, but thicker than the middle coat in arteries of small and 
medium size, and composed of areolar and elastic tissue. The areolar 


'* The only organs in which capillaries are wanting, are the corpora caver- 
nosa penis, and uterine placenta. 
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tissue consists of fine and coarse fasciculi and separate fibrils, among 
which are scattered numerous elongated nuclei; in arteries of the 
smallest size the areolar tissue is more nucleated : “ 

and loses its fibrous character, and ultimately in Fig. 191. 

the minutest vessel is changed into a delicate 
homogeneous membrane, in which the nuclei are 
gradually lost. The elastic tissue exists in small 
quantity in the large arteries, occupies the deep 
layer of the external coat, and is not distinctly 
separable from the middle coat. In arteries of 
medium size it is more abundant, consists of 
larger fibres, and is laminated, the laminz ap- 
proaching in character toelastic membrane. In 
small arteries the elastic tissue exists as a fine 
network in the deep layer of the external coat ; 
in vessels still smaller it presents itself in a 
developmental form as fusiform cells, and in the 
smallest disappears altogether. 

The middle or contractile coat is thick and 
laminated, and composed of structures which 
take a transverse or circular direction; hence it 
is brittle and easily cut through when a ligature 
is applied. In the small arteries it is wholly 
composed of smooth muscular fibres; in arteries of medium size, 
as the external and internal carotid, brachial, crural, and popliteal, 
of a mixture of smooth muscular and elastic 
tissue; and in the large arteries, as the 
aorta, common carotids and iliacs, chiefly 
of elastic tissue. The smooth muscular 
tissue is the only component structure of 
the middle coat of small arteries; in which 
there are two or three laminz, the fibres 
about z¢55 of an inch in diameter being 
arranged in rings; in smaller arteries there 
is but one muscular lamina, the elements 
of the fibres being shorter and in proportion 
as the arteries are more and more minute, 
becoming reduced to the earliest develop- 
mental form—namely, short elliptic cells 
with oblong nuclei; ultimately they are 
completely lost. In arteries of medium 
size, elastic fibres are superadded to the muscular fibres, the latter 
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Fig. 192.4 


* Smooth muscular fibre cells from the middle coat of the artery. 1. From 
the popliteal. 2. From a twig of the anterior tibial, half a line in diameter, 
a, a. Hlongated or rod-like nucleus. The middle cellhas been rendered trans- 
parent by immersion in vinegar. Magnified 350 times ; after Kélliker. 

+ Network of coarse elastic tissue from the middle coat of the pulmonary 
artery of the horse ; the fibres are pierced with circular openings, Magnified 
350 times ; after Kélliker, 
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predominating for awhile, and in the large arteries the smooth 
muscular fibres are reduced to their cellular form and gradually 
diminished in number and importance, until they exist as mere 
rudimentary elements scattered among the layers of elastic tissue, 
of which the middle coat of large arteries is principally composed. 
The elastic tissue is absent altogether in the middle coat of small 
arteries, but makes its appearance in arteries of medium size as 
fine fibres disposed in a network of wide meshes. In the larger 
kind of medium-sized arteries, the elastic network is mingled 
with areolar tissue, and a tendency to the alternation of these 
tissues begins to be apparent; furthermore, in some of the 
largest of the medium arteries the elastic tissue is found, in 
parts of the vessel, to occupy the whole thickness of the middle 
coat, thus leading upwards to the large vessels in which the 
elastic tissue is the chief constituent. While thus encroaching as 
it were on the structure of the middle coat of arteries, the elastic 
tissue presents a corresponding series of transitional forms; at first 
it exists as fine fibres disposed singly or in a fine network with open 
meshes; then the fibres become larger and the meshes closer; and 
interlaced so as to form a fibrous membrane with narrow meshes; 
next by the increase of breadth of their fibres and their intimate 
; : union or fusion, a homogeneous membrane is 

Pay, 198 formed, in which the meshes appear as simple 
perforations (fenestrated membrane). ia 
medium-sized arteries the elastic tissue forms 
a single layer lying exteriorly to the mus- 
cular fibres in the largest arteries of this class ; 
it is mingled with areolar tissue, and exhibits 
a tendency to become laminated, the laminge 
alternating with similar layers of areolar 
tissue. In the large arteries this is the com- 
mon character of the middle coat; the elastic 
tissue is laminated, and between the laminge 
are strata of areolar and muscular tissue. 

The presence of elastic tissue as a chief constituent of the middle 
coat of arteries, gives them a yellow colour, while those arteries 
in which the muscular tissue is abundant have a reddish tint. In 
the aorta, the lamin of the middle coat are forty or fifty in number. 
The internal coat is the thinnest of the three, and easily broken 
in the transverse direction; it is composed of two layers, an internal 
layer or epithelium and an external elastic membrane, which is 
either homogeneous or made up of elastic elements, disposed in a 
longitudinal direction. In the middle-sized and large arteries there 
is a third and intermediate layer, consisting of an imperfect areolar 
tissue provided with a network of elastic tissue, and presenting in 
certain situations a peculiar structure which has received the name 


* Elastic membrane of the fenestrated kind, from the middle coat of th 
earotid artery of the horse. Magnified 350 times; after Kélliker. es 
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of stripedlamelle. The epithelium is composed of slender fusiform 
cells with elongated nuclei, lying parallel with the axis of the 
vessel; they are more lengthened in the small we tone 
than in the large arteries, and in those of the saa 
smallest calibre are only distinguishable by their 
nuclei. The elastic layer is a thin, homogeneous 
membrane of the fenestrated kind, perforated 
with minute oblong openings having a direction 
arallel with the axis of the vessel. It is folded 
into longitudinal rugze when the vessel is empty, 
and becomes extremely delicate and is finally 
lost in the minute vessels. Exteriorly this layer 
assumes a reticulated character, and is made up 
of a longitudinal network of elastic fibres. The 
intermediate layer of the internal coat, found 
oniy in the larger arteries, is lamellated and composed of elements 
which have a longitudinal direction. The striped lamelle are 
situated in this layer, and consist of clear lamellae, sometimes 
striped, sometimes nucleated, and sometimes 
homogeneous. They lie immediately beneath Fig. 195.+ 
the epithelium, and when nucleated bear so 
close a resemblance to that layer, as to have 
been regarded as a metamorphosed epithe- 
lium; when homogeneous their nearest ana- 
logue is elastic membrane, to which tissue 
they appear to belong. In the internal coat 
of certain arteries, as of the axillary and 
popliteal, Kolliker has found smooth mus- 
cular fibres. 

In taking a summary survey of the con- 
stituent tissues of the three coats of arteries 
in their order of succession from without in- 
wards, it will be seen that the external coat 
consists of areolar and elastic tissue; the 
middle coat of smooth muscular fibre, areolar 
and elastic tissue; and the internal coat of 
elastic tissue and epithelium. 

Capintarigs or capillary vessels have only 
one coat, which is thin, transparent, and 
structureless; resembling, in this respect, 


* Epithelial cells of blood-vessels. a,b. From a vein; c. from an artery. 
Magnified 350 times; after Kélliker. 

+ Transition of a minute artery into capillary vessels; from the brain; after 
Kolliker. 1. Minute artery, 2. Transitional capillary. 3. Coarse capillary 
with thick coat, represented by a double contour line, 4, Fine capillary, with 
single contour. The nuclei are seen widely scattered in 4 and 3; more closely 
congregated in 2; and still more so in1: where they form an epithelium. a. 
The transverse elongated nuclei of muscular cells ; the incipient muscular coat 
of the artery. 
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cell-membrane and the sarcolemma of muscular fibre; in approach- 
ing the arteries and veins this coat becomes somewhat thicker, and 
is finally lost in the elastic membrane of the internal coat of the 
arteries, and in that of the middle coat of the veins. The increasing 
thickness of the coat of capillaries causes a distinction of these 
vessels into fine and coarse, and the latter gradually augmenting in 
size and complexity of structure, become the transitional vessels. 
On the inner surface of capillaries, and dispersed at short distances, 
are oblong nuclei, the nuclei become placed nearer together in the 
coarse capillaries and transitional vessels, and in the arteries and 
veins constitute the epithelial layer of the internal coat. In distri- 
bution, capillary vessels form plexuses by their frequent communi- 
cation with each other; and these plexuses present considerable 
variety in the closeness of their meshes and the number and size 
of the vessels. They are most abundant and largest in the lungs, 
liver, kidneys, and other secreting glands, also in the skin and 
mucous membrane, where a secreting function has to be performed ; 
and least abundant and smallest in the muscles, nerves, organs of 
sense, serous membranes, and tendons, where nutrition only has to 
be accomplished. In the bones the capillaries are large, but the 
plexuses scanty. 

The arteries in their distribution through the body are included 
in a loose areolo-fibrous investment which separates them from 
surrounding tissues, and is called a sheath. Around the principal 
vessels the sheath is an important structure; it is composed of 
areolar tissue, intermingled with aponeurotic fibres, and is con- 
tinuous with the fascize of the region in which the arteries are 
situated, as with the thoracic and cervical fascia in the neck, trans- 
versalis and iliac fascia, fascia lata in the thigh, &c. The sheath 
of the arteries contains also their accompanying veins, and some- 
times a nerve. 

The coats of arteries are supplied with blood like other organs 
of the body, their vessels proceed from the neighbouring small 
branches, and are named vasa vasoruy. The vasa vasorum or 
vasa nutritia are distributed in the external coat, some few making 
their way among the external layers of the middle coat. They are 
met with even on the smallest arteries, and form a rich pe Nan 
network with rounded meshes. The small veins which return the 
blood from the capillaries, open into the companion veins of the 
artery. The nerves, like the vasa vasorum, are found only in the 
external coat, and are wanting altogether in many arteries, as in 
those of the cerebral and spinal substance, the choroid membrane 
of the ovum, the placenta, and also in the arteries of some muscles, 
glands, and membranes. 

In the consideration of the arteries, we shall first describe the 
aorta, and the branches of that trunk with their subdivisions, which 
together constitute the efferent portion of the systemic circulation ; 
and then the pulmonary artery as the efferent trunk of the pul- 
monary circulation. 


AORTA. 


The Aorta arises from the base of the left ventricle, at the 
middle of the root of the heart, and presents at its commencement 
an enlargement (bulbus aortz) caused by three dilatations of the 
walls of the vessel, the sinus aortic’ (sinus Valsalvee) and corre- 
sponding with the three semilunar valves. It ascends at first 
forwards and to the right, then curves backwards and to the left, 
and descends on the left side of the vertebral column to the fourth 
lumbar vertebra. Hence it is divided into, the arch, and descend- 
ing aorta. 

The ArcH OF THE AORTA (arcus aortz), commencing at a point 
corresponding with the articulation of the cartilage of the fourth 
rib with the sternum on the left side, crosses behind and near the 
sternum to a point corresponding with the upper border of the arti- 
culation of the second rib with the sternum on the right side. It 
then curves backwards and to the left, and descends to the left side 
of the body of the third dorsal vertebra, and at the lower border of 
the latter vertebra becomes the thoracic aorta. 

The first or ascending portion of the arch (aorta ascendens), a 
little more than two inches in length, is almost wholly contained 
within the pericardium. It is crossed in front by the pulmonary 
artery ; on its left side it has the left auricle and pulmonary artery ; 
on its right the right auricle and superior vena cava; and behind 
the right pulmonary artery and veins. 

The second or transverse portion of the arch is crossed in front 
by the left phrenic nerve, left superior cardiac nerve, left inferior 
cardiac of the pneumogastric, and left pneumogastric nerve. Behind 
it is in relation with the trachea, cesophagus, thoracic duct, nerves 
to the deep cardiac plexus, and left recurrent nerve. Above it gives 
off the arteria innominata, left carotid and left subclavian artery, 
and supports the left vena innominata; and below is in relation 
with the superficial cardiac plexus, bifurcation of the pulmonary 
artery, cord of the ductus arteriosus, left bronchus, and left recur- 
rent nerve. 

The third or descending portion of the arch lies against the third 
dorsal vertebra, and is partially covered by the left pleura. 

DuscenpDING aortTA.—The descending aorta is subdivided in cor- 
respondence with the two great cavities of the trunk, into the 
thoracic and abdominal aorta. 

THoracic aorta.—The thoracic aorta commencing at the lower 
border and left side of the third dorsal vertebra curves gently 
towards the right as it descends, and as it passes through the aortic 
ppentig of the diaphragm lies on the middle line of the vertebral 
column. 

It is in relation behind, with the vertebral column and lesser 
vena azygos; in front, with the esophagus and right pneumogastric 


326 AORTA, 


nerve; to the left side, with the pleura; and to the right, with the 
thoracic duct. - 


_ Fig. 196.* 
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* The large vessels of the root of the heart and lungs. 1. Ascending 
aorta. 2. Transverse portion of the arch. 3. Thoracic portion of the 
descending aorta. 4. Arteria innominata, dividing into, 5, the right com- 
mon carotid, which again divides at 6, into the external and internal carotid; 
and 7, the right subclavian artery. 8. Axillary artery ; its extent is designated 
by a dotted line. 9. Brachial artery. 10. Right pneumogastric nerve running 
by the side of the common carotid in front of the right subclavian artery, and 
behind the root of the right lung. 11. Left common carotid, having to its 
outer side the left pneumogastric nerve, which crosses the arch of the aorta, 
and as it reaches its lower border gives off the left recurrent nerve. 12. Left 
subclavian artery becoming axillary and brachial in its course, like the artery 
of the opposite side. 13. Trunk of the pulmonary artery connected to the con- 
cavity of the arch “4 the aorta by a fibrous cor = Fer of the ductus 
arteriosus. 14. Left pulmonary artery. 15. Right pulmonary artery, 
16. Trachea. 17. Bist teem 18. Left bronchus. 19, 19. Pulmo 
veins. 17,15, 19, on the right side, and 14, 18, 19, on the left, constitute the 


from the front of the aorta above and below the number 3 are pericardiac and 
cesophageal, 
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ABDOMINAL AORTA.—The abdominal aorta enters the abdomen 
through the aortic opening of the diaphragm, and between the two 
pillars of that muscle. In its course downwards, it lies on the 
vertebral column to the left of the middle line, and terminates on 
the fourth lumbar vertebra, by dividing into the two common iliac 
arteries. It is crossed in front by the left renal vein, pancreas, 
transverse duodenum, and mesentery, and is in relation behind with 
the thoracic duct, receptaculum chyli, and left lumbar veins. On 
its left side is situated the left semilunar ganglion, supra-renal cap- 
sule, and sympathetic nerve: on its right, the inferior vena cava, 
right semilunar ganglion, and commencement of the vena azygos. 


Plan of the Relations of the Abdominal Aorta. 


In Front. 
Left renal vein. 
Pancreas, 
Transverse duodenum, 
Mesentery, 
Aortic plexus, 

Left Side. 

Left semilunar ganglion, 
Left supra-renal capsule, 
Sympathetic nerve. 


Right Side. 
Vena cava, : 
Right semilunar ganglion, | Abdominal Aorta. 
Vena azygos. 


Behind. 


Thoracic duct, 
Receptaculum chyli, 
Left lumbar veins. 


Brancues.—The branches of the aorta, arranged in a tabular 
form, are as follow :— 


h 28th portion, Coronary, right and left. 


transverse (Innominate artery, {Right eonatit 
portion. {tet carotid, 8 : : 
Left subclavian. Phrenic, 
Pericardiac, inns Gastric, 
“ : Bronchial, celiac axis {Hepat 
Bhoravie Goria Cisophageal, Splenic. 
Intercostal. aint 
; enal, 
Abdominal aorta Superior mesenteric, 
Spermatic, 
Inferior mesenteric, 
Lumbar, 


Sacra-media, 
Common iliacs. 


Varieties of the Aorta.—The aorta seldom deviates from the 
course and relations above described. In some few cases there is 
persistence of the double arch which exists in the early stages of 
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the development of the vascular system, and in rare instances the 
aortic arch turns to the right side instead of the left, this being 
frequently accompanied by complete transposition both of the 
thoracic and abdominal viscera. Varieties in the primary branches 
of the arch are by no means uncommon. That which is by far the 
most frequent is the origin of the left vertebral from the arch; 
next in frequency we have the origin of both carotids and the right 
subclavian in common from the innominate, so that the primary 
branches of the transverse arch are reduced to two; occasionally, 
also, there is absence of the innominate, all four branches arising 
directly from the arch. 

The CORONARY ARTERIES (cardiace) arise from the aortic sinuses 
at the commencement of the ascending portion of the arch of the 
aorta, immediately above the free margin of the semilunar valves. 

The left coronary (coronaria cordis sinistra) passes forwards, 
between the pulmonary artery and left appendix auricule, and 
divides into two branches; one of which (posterior) winds around 
the base of the left ventricle in the auriculo-ventricular groove, 
and inoseulates with the right coronary, forming an arterial circle 
around the base of the heart; the other (anterior) passes along the 
groove of union of the two ventricles, on the anterior aspect of the 
heart, to its apex, where it anastomoses with the right coronary. 
The left coronary artery supplies the left auricle and anterior sur- 
face of both ventricles. 

The right coronary (coronaria cordis dextra) passes forwards, 
between the root of the pulmonary artery and the right auricle, and 
winds along the auriculo-ventricular groove, to the posterior longi- 
tudinal furrow; it then descends along the posterior aspect of the 
heart to its apex, and inosculates with the left coronary. It is dis- 
tributed to the right auricle and ventricle, and posterior surface of 
both ventricles, and sends a large branch along the sharp margin of 
the right ventricle to the apex of the heart. 


INNOMINATE ARTERY. 


The Innominate artery (Brachio-cephalic) (Fig. 196, 4) is the first 
and largest artery given off by the arch of the aorta. It is an inch 
and a half in length, and ascends obliquely towards the right ~ 
sterno-clavicular articulation, where it divides into the right carotid 
and right subclavian artery. 

Relations.—It is in relation, in front, with the left innominate 
vein, sternum, and origin of the sterno-hyoid and sterno-thyroid 
muscle; behind, with the trachea and right pneumogastrie nerve ; 
to the right, with the right innominate vein and pleura; to the left, 
with the left common carotid artery and remains of the thymus 
gland. 
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Plan of the Relations of the Innominate Artery. 


In Front. 
Left brachio-cephalic vein, 
Sternum, 
Sterno-hyoid muscle, 
Sterno-thyroid muscle. 
Right Side. Left Side. 
Right brachio-cephalic . Left carotid artery, 
vein, Tnnominate Artery. | Remains of thymus 
Pleura. gland. 
Behind. 
Trachea. 


Right pneumogastric nerve. 


The innominate artery occasionally gives off a small branch 
which ascends along the middle of the trachea to the thyroid gland. 
This branch was described by Neubauer, as the thyroidea ima 
(lowest thyroid artery), and Dr. Harrison names it the middle 
thyroid artery. A knowledge of its existence is important in per- 
forming the operation of tracheotomy. 


COMMON CAROTID ARTERIES. 


The common carotid arteries (carotis communis vel primitiva ; 
xdpa, the head) arise, the right from the bifurcation of the arteria 
‘innominata opposite the right sterno-clavicular articulation, the left 
from the arch of the aorta. It follows, therefore, that the right 
carotid is shorter than the left; it is also more anterior; and, in 
consequence of proceeding from a branch instead of from the main 
trunk, is larger than its fellow. 

The Right common carotid artery (Fig. 196, 5) ascends the neck 
perpendicularly by the side of the trachea and larynx, from behind 
the right sterno-clavicular articulation to a level with the upper 
border of the thyroid cartilage, where it divides into the external 
carotid and internal carotid. 

The Left common carotid (Fig. 196, 11) passes somewhat obliquely 
outwards from the arch of the aorta to the side of the neck, and 
thence upwards by the side of the trachea and cesophagus toa level 
with the upper border of the thyroid cartilage, where it divides like 
the right common carotid into the external carotid and internal 
carotid. 

Relations —The common carotid artery, in the neck, is enclosed 
in a fibrous sheath, which also contains the internal jugular vein, 
lying to the outer side of the artery, and the pneumogastric nerve, 
which lies between and behind both. The sheath rests on the 
vertebral column, having interposed the sympathetic nerve and 
anterior muscles of the vontatrat column, namely, longus colli and 
rectus anticus major; and being crossed behind by the inferior 
thyroid artery and recurrent laryngeal nerve. To the imner side 
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of the carotid is the trachea, recurrent laryngeal nerve, and larynx ; 
to its outer side, and enclosed in its sheath, the jugular vein and 
pneumogastric nerve; and in front, the sterno-thyroid, sterno- 
hyoid, sterno-mastoid, omo-hyoid, and platysma muscles, and the 
descendens noni nerve. The left common carotid, in addition to 
the relations just enumerated, which are common to both, is crossed 
near its commencement by the left brachio-cephalic vein, and sup- 
ports the remains of the thymus gland : it lies on the trachea; then 
gets to its side, and is in relation with the oesophagus and thoracic 
duct: to facilitate the study of these relations, we have arranged 
them in a tabular form. 


Plan of Relations of the Common Carotid Artery. 


In Front. 


Platysma, 

Descendens noni nerve, 
Omo-hyoid, 
Sterno-mastoid, 
Sterno-hyoid, 
Sterno-thyroid. 


‘ 


Internally. 
Trache 
Internal jugular vein, Carotid Artery. | Larynx, 
Pneumogastric nerve. Recurrent laryngeal nerve. 
Behind. 


Longus colli, 

Rectus anticus major, 
Sympathetic nerve, 
Inferior thyroid artery, 
Recurrent laryngeal nerve. 


Additional Relations of the Left Common Carotid. 


In Front. Behind. Internally. Externally. 
Left brachio-cephalic vein, Trachea, Innominate artery, Pleura. 
Remains of thymus, Thoracic duct. Csophagus. 


Sternum. 
EXTERNAL CAROTID ARTERY. 


The Haternal carotid artery (carotis externa) ascends nearly 
perpendicularly from opposite the upper border of the thyroid car- 
tilage, to the space between the neck of the lower jaw and meatus 
auditorius, where it divides into two terminal branches, temporal 
and internal maxillary. 

Relations.—In front it is crossed by the posterior belly of the 
digastric, stylo-hyoid, and platysma myoides muscles ; by the hypo- 
glossal nerve near its origin; higher up it is situated im the sub- 
stance of the parotid gland, and has in front the facial nerve and 
temporo-maxillary vein. Behind, itis separated from the internal 
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carotid by the stylo-pharyngeus and stylo-glossus muscle, glosso- 
pharyngeal nerve, and part of the parotid gland. Internally, it has 
the hyoid bone, pharynx, parotid gland, and ramus of the lower 
jaw. 

Plan of the Relations of the External Carotid Artery. 


In Front. 
Platysma, 
apie Behind. 
tylo-hyoid, E Stylo-ph 
Agta ylo-pharyngeus 
Hypoglossal nerve, Caioud Artery, Stylo-glossus, 
Facial nerve, — : Glosso-pharyngeal nerve, 
Temporo-maxillary vein, Parotid gland. 
Parotid gland. Bane asain 
Internally. 
Hyoid bone, 
harynx, 
Parotid gland, 


Ramus of jaw. 


Brancu“s.—The branches of the external carotid, ten in number, 
may be arranged into three groups, anterior, posterior, and ascend- 
ing. They are as follow: 


Anterior. Posterior. 
Superior thyroid, Sterno-mastoid, 
Lingual, Occipital, 

Facial. Posterior auricular. 
Ascending. 

Ascending pharyngeal, Temporal, 

Parotidean, Internal maxillary, 


The anterior branches arise from the commencement of the ex- 
ternal carotid, within a short distance of each other. The lingual 
and facial bifurcate, not unfrequently, from a common trunk. 

The SuPERIOR THYROID ARTERY (thyroidea superior), the first of 
the branches of the external carotid, arises from that trunk just 
below the great cornu of the os hyoides, and curves downwards to 
the thyroid gland. Itis distributed by several large branches (rami 
thyroidei) to the anterior part-of the gland, and anastomoses with 
its fellow of the opposite side, and with the inferior thyroid arteries. 
Tn its course it passes beneath the omo-hyoid, sterno-thyroid, and 
sterno-hyoid muscle. 


Branches.—Hyoid, Inferior laryngeal, 
Superior laryngeal, Muscular. 


The Hyoid branch passes forward beneath the thyro-hyoid 
muscle, and is distributed to the depressor muscles of the os hyoides 
near their insertion. 

The Superior laryngeal (laryngea superior) pierces the thyro- 
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hyoidean membrane, in company with the superior larpagees nerve, 
and supplies the mucous membrane and muscles of the larynx, 
sending a branch upwards to the epiglottis. 

The Inferior laryngeal (crico-thyroidea) is a small branch which 
crosses the crico-thyroidean membrane along the lower border of 
the thyroid cartilage. It sends branches through that membrane 
to supply the mucous lining of the larynx, and inosculates with its 
fellow of the opposite side. 

The Muscular branches (rami musculares) are distributed to the 
depressor muscles of the os hyoides and larynx. One of these 
branches crosses the sheath of the common carotid to the under 
surface of the sterno-mastoid muscle. 

The Linevat artery (lingualis) ascends obliquely from its origin ; 
it then passes forwards parallel with the great cornu of the os 
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hyoides; thirdly, it ascends to the under surface of the tongue; 
and fourthly, runs forward in a serpentine direction to its tip, under 


* Carotid arteries with the branches of the external carotid. 1. Common 
carotid. 2. External carotid. 8. Internal carotid. 4. Carotid foramen in the 
petrous portion of the temporal bone. 5. Superior thyroid artery. 6 Lin 

8. Sterno-mastoid arte 9. Occipital. 10. Pos- 


artery. 7. Facial cre ry. 
terior auricular. 12. Internal maxillary. 13, Temporal. 14. Ascending 


pharyngeal artery. 
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the name of ranine artery (profunda linguse), where it terminates 
by inosculating with its fellow of the opposite side. 

Relations —The first part of its course rests on the middle con- 
strictor muscle of the pharynx, being covered in by the tendon of 
the digastricus and the stylo-hyvid muscle; the second is situated 
between the middle constrictor and hyo-glossus muscle, the latter 
separating it from the hypoglossal nerve; in the third part of its 
course it hes between the hyo-glossus and genio-hyo-glossus; and 
in the fourth (ranine), rests on the lingualis to the tip of the 
tongue. 


Branches——Hyoid, Dorsalislingue, Sublingual, Ranine. 


The Hyoid branch (hyoidea) runs along the upper border of the 
os hyoides, and is distributed to the elevator muscles of the 
os hyoides near their insertion, inosculating with its fellow of the 
opposite side. 

The Dorsalis lingue ascends along the posterior border of the 


Fig. 198.* 


hyo-glossus muscle to the dorsum of the tongue, and is distributed 
to the tongue, fauces, and epiglottis; anastomosing with its fellow 
of the opposite side. ; : : 
The Sublingual branch (sublingualis) runs forward on the genio- 
hyo-glossus muscle, and is distributed to the sublingual gland and 
muscles of the tongue. Itis situated between the mylo-hyoideus 
and genio-hyo-glossus, generally accompanies Wharton’s duct for a 
art of its course, and sends a branch to the frenum lingue. The 
fatter branch affords the considerable haemorrhage which sometimes 
follows the old operation of snipping the frasnum in children. 


* Lingual artery and branches. 1. Stylo-glossus muscle. 2. Ranine artery. 
3. Dorsalis linguze artery. 4. Genio-hyo-glossus muscle. 5. Middle con- 
strictor. 6. Genio-hyoid muscle. 7, 7. Hyo-glossus (cut). 8. Sublingual 
artery. 9. External carotid artery. 11. Lingual artery. 13. Hyoid branch. 
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The Ranine artery may be looked on as the true continuation of 
the lingual; it runs forwards beneath the tongue, resting upon the ~ 
genio-hyo-glossus muscle, and covered in by mucous membrane. 

It distributes numerous small branches to the substance of the 
tongue. 

F'actaL ARTERY.—The facial artery (maxillaris externa; labialis) 
arises immediately above the lingual and a little above the great 
cornu of the os hyoides, and passes forwards to the submaxi 
gland, in which it lies embedded. It then curves around the body 
of the lower jaw, close to the anterior inferior angle of the masseter 
muscle, ascends to the angle of the mouth, and thence to the angle 
of the eye, where it is named, angular artery. The facial artery is 
tortuous in its course over the buccinator muscle, to accommodate 
itself to the movements of the jaw. 

Relations.—Below the jaw it passes beneath the digastricus and 
stylo-hyoid muscle; on the body of the lower jaw it is covered by 
the platysma myoides, and at the angle of the mouth by the de- 
pressor anguli oris and zygomatic muscles. It rests on the sub- 
maxillary gland, lower jaw, buccinator, orbicularis oris, levator 
anguli oris, levator labii superioris proprius, and levator labii supe- 
rioris aleeque nasi. 

Its branches may be grouped into those which are given off below 
the jaw, and those on the face; they may be thus arranged :— 


Below the Jaw. On the Face. 
Inferior palatine, Buccal, 
Tonsillar, Inferior labial, 
Submaxillary, ’ Inferior coronary, 
Submental, Superior coronary, 
Muscular. Lateral nasal, , 
Angular. 


The Inferior palatine branch (palatina ascendens; pharyngo- 
palatina) ascends between the stylo-glossus and stylo-pharyngeus 
muscle, to be distributed to the tonsil and soft palate, and anasto- 
moses with the descending palatine branch of the internal maxillary 


artery. 

The Tonsillar branch (tonsillaris) ascends by the side of the 
pharynx, and pierces the superior constrictor muscle to be distri- 
buted to the tonsil. 

The Submawillary (submaxillares) are four or five branches which 
supply the submaxillary gland. 

The Submental branch (submentalis) runs forward on the mylo- 
hyoid muscle, under cover of the body of the lower jaw, and anasto- 
moses with branches of the sublingual and inferior dental artery. 

The Muscular branches (musculares) are distributed to the mas- 
seter, pterygoideus internus, digastricus, and stylo-hyoideus. 

The Buccal branches (buccales), eight or ten in number, are 
given off upon the face, and are distributed to the buccinator, mas- 
seter, muscles of the upper lip, orbicularis palpebrarum, and in- 
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tegument of the cheek. They anastomose with the buccal branch 
of the internal maxillary, the transverse facial, and infraorbital. 

' The Inferior labial branch (labialis inferior) passes forward be- 

neath the depressor anguli oris muscle, and is distributed to the 

muscles of the lower lip, inosculating with the labial branch of the 

inferior dental, the inferior coronary, and submental. 

The Inferior coronary branch (coronaria labii inferioris) is given 
off at the angle of the mouth, and passes inwards near the edge of 
the lower lip, lying between the orbicularis and mucous membrane: 
it inosculates with its fellow of the opposite side. 

The Superior coronary branch (coronaria labii superioris), arising 
close to, or in common with the preceding, takes its course in the 
same manner along the upper lip, inosculating with its fellow of 
the opposite side. At the middle of the lip it sends a small branch 
upwards to the septum of the nose (arteria septi). 

The Lateral nasal branch (nasalis lateralis vel externa) is given 
off near the ala nasi, and passes beneath the levator labii superioris 
aleeque nasi, to be distributed to the nose. It inosculates with the 
nasal branch of the ophthalmic artery, and the infraorbital. 

The Angular is the termination of the facial artery ; it inosculates 

at the inner side of the orbit with the termination of the ophthal- 
mic artery. 
- The Inosculations of the facial artery are numerous, namely, 
with the sublingual branch of the lingual, ascending pharyngeal 
artery, descending palatine artery, inferior dental at its escape from 
the mental foramen, infraorbital at the infraorbital foramen, trans- 
verse facial on the side of the face, and nasal and frontal branch of 
the ophthalmic artery at the angle of the eye. 

The facial artery is subject to variety in length: it not unfre- 
quently terminates at the angle of the nose or mouth, and is rarely 
symmetrical on both sides of the face. 

The STERNO-MASTOID ARTERY turns downwards from its origin, to 
be distributed to the sterno-mastoid muscle, and lymphatic glands 
of the neck; sometimes there are two branches. It is not unfre- 
quently a branch of the superior thyroid. 

The OccirrraL ARTERY (occipitalis), smaller than the anterior 
branches, passes backwards behind the parotid gland and beneath 
the posterior belly of the digastricus, trachelo-mastoid, and sterno- 
mastoid to the occipital groove in the mastoid portion of the tem- 
poral bone. It then ascends between the splenius and complexus, 
pierces the trapezius, and is distributed to the back of the head 
(ramus occipitalis), anastomosing with the opposite occipital, pos- 
terior auricular, and temporal artery. The hypoglossal nerve 
curves around this artery opposite the angle of Af Jaw and near 
its origin from the external carotid. 

Branches.—It gives off several muscular branches (cervicales) to 
the sterno-mastoid, digastric, stylo-hyoid, and deep muscles in its 
course, a small branch to the external ear, and two larger branches, 
inferior menirgeal and princeps cervicis. 
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The Inferior meningeal ascends by the side of the internal 
jugular vein, and passes through the foramen lacerum posterius, to 
be distributed to the dura mater. : 

The Arteria princeps cervicis (cervicalis profundus superior) is a 
large and irregular branch. It descends the neck between the com- 
plexus and semi-spinalis colli, and inosculates with the cervicalis 
profunda of the subclavian and with branches of the vertebral, 
This branch is the means of establishing an important collateral 
circulation between the branches of the carotid and subclavian, 
after ligature of the common carotid artery. 

The PostERIOR AURICULAR ARTERY (auricularis posterior) arises 
from the external carotid, above the level of the digastric and 
stylo-hyoid muscles, and ascends by the side of the styloid pro- 
cess and behind the parotid gland, to the back part of the concha. 
It is distributed by two branches to the external ear auricular 
branch, and side of the head occipital branch, anastomosing with 
the occipital and temporal artery; some of its branches pass 
through fissures in the fibro-cartilage, to reach the anterior surface 
of the pinna. The anterior auricular arteries are branches of the 
temporal. 

Branches.—The posterior auricular gives off a branch to the 
digastricus muscle, and several branches to the parotid gland; it 
then gives off the stylo-mastoid, which enters the stylo-mastoid 
foramen to be distributed to the aqueductus Fallopii, labyrinth, 
mastoid cells, and tympanum; a twig accompanies the chorda 
tympani under the name of tympanica superior. One branch of the 
stylo-mastoid artery forms with the anterior tympanic artery an 
anastomotic circle round the drum of the ear. 

The ASCENDING PHARYNGEAL ARTERY (pharyngea ascendens) the 
smallest of the branches of the external fermi; arises from that 
trunk near its origin (or at the point of bifurcation of the common 
carotid), and ascends between the internal carotid and side of the 
pharynx to the base of the skull, where it divides into two branches ; 
meningeal (meningea posterior), which enters the foramen lacerum 
posterius, to be distributed to the dura mater; and pharyngeal. 
It supplies the pharynx, tonsils, soft palate, and Eustachian tube. 

The PaRoTmEAN ARTERIES (parotidese) are four or five large 
branches which are given off from the external carotid whilst in 
the parotid gland. They are distributed to the structure of the 
gland, their terminal branches reaching the integument of the side 
of the face, and masseter muscle (rami masseterici posteriores). 

The TrMPORAL ARTERY (temporalis) is one of the two terminal 
branches of the external carotid. It ascends over the root of the 
zygoma; and, at about an inch and a half above the zygomatic 
arch, divides into an anterior and posterior temporal branch. The 
anterior temporal (temporalis superficialis anterior, vel frontalis) 
is distributed over the front of the temple and arch of the skull, 
and anastomoses with the opposite anterior temporal, and with the 
supraorbital and frontal artery. The posterior tenyporal (tempo- 
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ralis superficialis posterior, vel occipitalis) curves upwards and 
backwards, and inosculates with its fellow of the opposite side, with 
the posterior auricular and occipital artery. 

The trunk of the temporal artery is covered by the parotid gland 
and attrahens aurem muscle, and rests on the temporal fascia. 

The Branches of the temporal artery are, some small offsets to ° 
the parotid gland and articulation of the lower jaw, and the fol- 
lowing : 

Anterior auricular, Transverse facial, 
Orbital, Middle temporal, 


The Anterior awricular branches (auriculares anteriores), two in 
number, are distributed to the anterior portion of the pinna. 

The Orbital branch (zygomatico-orbitalis ; supra-orbitalis ex- 
terna) passes forward immediately above the zygoma, between the 
two layers of the temporal fascia, and inosculates beneath the orbi- 
cularis palpebrarum, with the lachrymal branch of the ophthalmic 
artery. 

The Transverse facial arises from the temporal immediately below 
the zygoma, and runs transversely across the face, resting on the 
masseter muscle, and lying parallel with and a little above Stenon’s 
duct. It anastomoses with the facial and infraorbital artery. 

The Middle temporal branch (temporalis media) passes through 
an opening in the temporal fascia immediately above the zygoma, 
and sends small branches to the temporal muscle inosculating with 
the deep temporal arteries. 

The INTERNAL MAXILLARY ARTERY (maxillaris interna), the other 
terminal branch of the external carotid, has next to be examined. 

Dissection.—The internal mawillary artery passes inwards be- 
hind the neck of the lower jaw to the deep structures in the face ; 
we require, therefore, to remove several parts for the purpose of 
seeing it completely. To obtain a good view of the vessel, the 
zygoma should be sawn across in front of the external ear, and the 
malar bone near the orbit. Turn down the zygomatic arch with 
the masseter muscle. In doing this, a small artery and nerve will 
be seen crossing the sigmoid notch of the lower jaw to enter the 
masseter muscle (masseteric). Cut away the tendon of the tem- 

oral muscle from its insertion into the coronoid process, and turn 
it upwards towards its origin; some vessels will be seen entering its 
under surface; these are the deep temporal. Then saw the ramus 
of the jaw across its middle, and dislocate it from its articulation 
with the temporal bone. Be careful in doing this to carry the blade 
of the knife close to the bone, lest any branches of nerves should 
be injured. Next raise this portion of bone, and with it the exter- 
nal pterygoid muscie. The artery, together with the deep branches 
of the inferior maxillary nerve, will be seen lying on the pterygoid 
muscles. These are to be carefully freed from fat and cellular 
tissue, and then examined. 

The internal maxillary artery commences in the substance of the 
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parotid gland, opposite the meatus auditorius externus; it passes 
in the first instance horizontally forward behind the neck of the 
lower jaw; next, curves around the lower border of the external 
pterygoid muscle near its insertion, and ascends obliquely forwards 
upon the outer side of that muscle: it then passes inwards between 
the two heads of the external pterygoid, and enters the spheno- 


Fig. 199.* 
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maxillary fossa. Occasionally it takes its course between the two 
pterygoid muscles, without appearing on the outer surface of the ex- 
ternal pterygoid. For the purposes of description it admits of division 
into three portions: maxillary, pterygoid, and spheno-maxillary. 
Relations.—The mawillary portion is tania between the n 

of the jaw and the internal lateral ligament and inferior dental 
nerve, and lies parallel with the auriculo-temporal nerve; the ptery- 
goid portion between the external pterygoid muscle, and the mas- 
seter and temporal muscle. The spheno-mawillary portion lies 
between the two heads of the external pterygoid muscle, and, in 
the spheno-maxillary fossa, is in relation with Meckel’s ganglion. 


Branches.—Mazillary Portion. Pterygoid Portion. 
Tympanic, Deep temporal, 
Tifetor dental, Pterygoid, 
Arteria meningea media, Masseteric, 
Arteria meningea parva. Buccal. 

Spheno-mawillary Portion. 

Superior dental, Spheno-palatine, 
Infra-orbital, : Superior palatine, 
Pterygo-palatine, Vidian. 


* Diagram of the branches of the internal maxillary artery. 1. External - 
carotid. 2. Superficial temporal. 3. Internal ere fi re Anterior rem 
panic. 5. Middle meningeal. 6. Inferior dental. 7. Lesser meni 
8. Masseteric. 9. Posterior temporal. 10. Pterygoid. 11. Anterior temporal. 
12. Buceal. 13. Infraorbital. 14. Spheno-palatine. 15. Descending palatine. 
16. Superior dental. 17. Vidian. 18. Pterygo-palatine. 
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The Tympanic branch (arteria cavi tympani) passes into the 
tympanum through the fissura Glaseri, and is distributed to the 
laxator tympani, and membrana tympani; on the latter it inoscu- 
lates with the stylo-mastoid, a branch of the posterior auricular 
artery. 

The Inferior dental (maxillaris vel alveolaris infetior) descends 
to the dental foramen, and enters the canal of the lower jaw in 
company with the inferior dental nerve. Opposite the bicuspid 
teeth it divides into two branches, one of which is continued 
onwards within the bone as far as the symphysis, to supply the 
incisor teeth; while the other, mentalis, escapes with the nerve at 
_ the mental foramen, and anastomoses with the inferior labial and 
_ submental branch of the facial. It supplies the alveoli (rami 
alveolares) and teeth of the lower jaw, sending small branches 
along the canals in their roots. At the inferior dental foramen, it 

ives off a mylo-hyoid branch, which accompanies the mylo- 
yoidean nerve. 

The Arteria meningea media ascends behind the temporo- 
maxillary articulation to the foramen spinosum in the spinous 
_ process of the sphenvid bone, and entering the cranium, divides into 
an anterior and a posterior branch. The anterior branch crosses 
the great ala of the sphenoid to the groove or canal im the anterior 
inferior angle of the parietal bone, and divides into branches which 
ramity on the external surface of the dura mater, and anastomose 
with corresponding branches from the opposite side. The posterior 
branch crosses the squamous portion of the temporal bone, to the 
_ posterior part of the dura mater and cranium. 

The branches of the arteria meningea media are distributed 
chiefly to the bones of the skull; in the middle fossa it sends a 
small petrosal branch through the hiatus Fallopii to the facial 
_ nerve, and branches to the Gasserian ganglion. 
The Meningea parva is a small branch which ascends to the 

foramen ovale, and passes into the skull to be distributed to the 
_ Gasserian ganglion and dura mater. It gives off a twig to the nasal 
fossee and soft palate. 

The lesser meningeal is often derived from the middle, instead of 
from the internal maxillary directly ;—the tympanic also occasion- 
ally springs from the same trunk. 

S The Muscular branches (musculares) are distributed, as their 
names imply, to the five muscles of the maxillary region; the deep 
temporal branches are two in number; they inosculate with the 
middle temporal. The*pterygoid branches are distributed to the 
two muscles of that name. ‘The masseteric artery passes outwards, 
behind the tendon of the temporal muscle and over the sigmoid 
notch, to the masseter muscle. The buccal branch, arising opposite 
_ the anterior part of the pterygoid muscle, passes downwards with 
_ the buccal nerve to the buccinator muscle. It inosculates with the 
_ facial and transverse facial artery. 
The Superior dental artery (supramaxillaris vel alveolaris supe- 
z2 
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rior) is given off from the internal maxillary, just as that vessel is 
about to make its turn inwards to reach the spheno-maxillary 
fossa. It descends on the tuberosity of the superior maxillary bone, 
and sends its branches through several small foramina to supply 
the posterior teeth of the upper jaw, and the antrum. The termi- 
nal branches are continued forwards on the alveolar process, to be 
distributed to the gums and sockets of the teeth. 

The Infraorbital appears, from its size, to be the proper con- 
tinuation of the artery. It runs along the infraorbital canal with 
the superior maxillary nerve, sending branches upwards into the 
orbit, and downwards, through canals in the bone, to supply the 
mucous membrane of the antrum and the teeth of the upper jaw, 
and emerges on the face at the infraorbital foramen. The branch 
which supplies the incisor teeth is the anterior dental artery ; on 
the face the infraorbital inosculates with the facial and transverse 
facial artery. 

The Pterygo-palatine (pharyngea suprema vel descendens) is a 
small branch sith asses backwards through the pterygo-palatine 
canal, and supplies the mucous membrane of the posterior part of 
the nares, upper part of the pharynx, Eustachian tube, and 
sphenoidal cells. 

The Spheno-palatine, or posterior nasal (nasalis posterior; 
spheno-palatina), enters the superior meatus of the nose through 
the spheno-palatine foramen, in company with the nasal filaments 
of Meckel’s ganglion, and divides into two branches; one branch, 
arteria septi, is distributed to the mucous membrane of the septum, 
and inosculates in the anterior palatine canal with the terminal 
branch of the descending palatine; the other supplies the mucous 
membrane of the lateral wall of the nares, antrum, and sphenoid 
and ethmoid cells. 

The Superior or descending palatine artery (palatina superior 
vel descendens) descends along the posterior palatine canal, in 
company with the palatine branches of Meckel’s ganglion, to the 
posterior palatine foramen; it then bends forward, ying in a 
groove of the bone, and is distributed to the palate. While in the 
posterior palatine canal it sends several twigs backwards through 
the small posterior palatine foramina to supply the soft palate; 
anteriorly it distributes a branch, anterior palatine, to the anterior 
palatine canal, which reaches the nares and inosculates with the 
arteria septi. 

The Vidian or pterygoid branch passes backwards along the 
pterygoid canal, and is distributed to the sheath of the Vidian 
nerve, the Eustachian tube, and mucous membrane of the upper 
part of the pharynx. 


INTERNAL CAROTID ARTERY, 


The internal carotid artery (carotis interna) curves slightly out- 
wards from the bifurcation of the common carotid, and ascends 
nearly perpendicularly by the side of the pharynx, to the carotid — 


} 
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foramen in the petrous portion of the temporal bone. It next passes 
inwards, along the carotid canal, forwards by the side of the sella 
turcica, and wpwards by the anterior clinoid process, where it 
pierces the dura mater, and divides into three terminal branches. 
The course of this artery is remarkable for the number of angular 
curves which it forms; one or two of these flexures are sometimes 
seen in the cervical portion, near the base of the skull; and, by the 
side of the sella turcica, it resembles the italic letter s, placed 
horizontally. 

_Relations.—In consideration of its connexions, the artery is 
divisible into a cervical, petrous, cavernous, and cerebral portion. 
The Cervical portion is in relation posteriorly with the rectus 
anticus major, superior cervical ganglion of the sympathetic, and 
pharyngeal and superior laryngeal nerve which cross behind it. 
Internally it is in relation with the side of the pharynx, tonsil, 
and ascending pharyngeal artery. Hwternally with the internal 
jugular vein, glosso-pharyngeal, pneumogastric, and hypoglossal 
nerye; and im front with the stylo-glossus and stylo-pharyngeus 
2 stylo-hyoid ligament, glosso-pharyngeal nerve, and parotid 
gland. 

Plan of the Relations of the cervical portion of the internal 
carotid artery. 
; In Front. 

Parotid gland, 

Stylo-glossus, 

Stylo-pharyngeus, 

Stylo-hyoid ligament, 

Glosso-pharyngeal nerve. 

Internally. Externaily. 


Pharynx, Internal jugular vein, 

Tonsil, Internal Glosso-pharyngeal, 

Ascending pharyngeal Carotid Artery. Pneumogastric, 
artery. Hypoglossal nerve. 


Behind. 
Pharyngeal nerve, 
Superior laryngeal nerve, 
Superior cervical ganglion, 
Rectus aniticus major. 


The Petrous portion is separated from the bony wall of the 


- carotid canal by a periosteal lining derived from the dura mater; 


it is in relation with the carotid plexus, and is covered in by the 
Gasserian ganglion. 

The Cavernous portion is situated in the cavernous sinus, and is 
in relation by its inner side with the lining membrane of the sinus, 
and by its outer side with the third, fourth, ophthalmic, and sixth 
nerve. 

The Cerebral portion of the artery is enclosed in a sheath of the 
arachnoid, and is in relation with the optic nerve. At its point of 
division it is situated in the fissure of Sylvius. 
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Branches.—The cervical portion of the internal carotid gives off 
no branches: from the other portions are derived the following :— 


Tympanic, Anterior cerebral, 
Arteriz receptaculi, Middle cerebral, 
Ophthalmic, Posterior communicating, 


Choroidea anterior. 


The Tympanic is a small branch given off in the carotid canal ; 
it enters the tympanum and inosculates with the tympanic branch 
of the internal maxillary, and with the stylo-mastoid artery. 

The Arterice receptaculi anterior and posterior are two small 
branches given off in the cavernous sinus and distributed to the 
parts contained in the sinus, to the Gasserian ganglion, and dura 
mater; one of the twigs distributed to the latter is the anterior 
meningeal artery. 

The Ophthalinic artery (ophthalmica) arises from the internal 
carotid, just as that vessel pierces the dura mater, and enters the 
orbit through the foramen opticum, lying externally to the optic 
nerve. It then crosses the optic nerve to the inner wall of the orbit; 
and runs along the lower border of the superior oblique muscle, to 
the inner angle of the eye, where it divides into two terminal 
branches, frontal and nasal. 

Branches.—The branches of the ophthalmic artery, ten in num- 
ber, may be arranged into two groups: first, those distributed to 
the orbit and surrounding parts; and, secondly, those which supply 
the muscles and globe of the eye. They are— 


First Group. Second Group. . 
Lachrymal, Muscular,—anterior ciliary, 
Supra-orbital, Ciliary short and long, 
Posterior ethmoidal, Centralis retina. 
Anterior ethmoidal, 

Palpebral, 
Frontal, 
Nasal. 


The Lachrymal (lachrymalis) is the first branch of the ophthal- 
mic artery, and is usually given off immediately before that artery 
enters the optic foramen. It follows the course of the lachrymal 
nerve, above the upper border of the external rectus muscle, and is 
distributed to the lachrymal gland. The small branches which 
escape from the gland supply the conjunctiva and upper eyelid. 
The lachrymal artery gives off a malar branch which passes through 
the malar bone into the temporal fossa, and inosculates with the 
deep temporal arteries, while some of its branches become subeu- 
taneous on the cheek, and anastomose with the transverse facial. 

The Supraorbital artery (supraorbitalis) follows the course of the 
frontal nerve, resting on the levator palpebree muscle; it passes 
through the supraorbital foramen, I divides into a superficial 


OPHTHALMIC ARTERY. 343 


and deep branch, which are distributed to the muscles and integu- 
ment of the forehead, and to the pericranium. At the supraorbital 
foramen it sends a branch inwards to the diploé. 

The Hthmoidal arteries (ethmoidales), posterior and anterior, 
pass through the ethmoidal foramina, and are distributed to the 
falx cerebri and to the ethmoidal cells and nasal fossxe. The latter 
accompanies the nasal nerve, and sends a branch to the frontal 
sinus. 

The Palpebral arteries (palpebrales), swperior and inferior, are 

given off from the ophthalmic, near the inner angle of the orbit; 
they encircle the eyelids, forming a superior and an inferior arch 
near the borders of the lids, between the orbicularis palpebrarum 
and tarsal cartilage. At the outer angle of the eyelids, the 
superior palpebral inosculates with the orbital branch of the tem- 
poral artery. The inferior palpebral artery sends a branch to the 
nasal duct. 
' The Frontal artery (frontalis), one of the terminal branches of 
the ophthalmic, emerges from the orbit at its inner angle, and 
ascends along the middle of the forehead. It is distributed to the 
integument, muscles, and pericranium, 

The Nasal artery (nasalis vel dorsalis nasi), the other terminal 
branch of the ophthalmic, passes out of the orbit above the tendo 
oculi, and divides into two branches; one of which inosculates 
with the angular artery, while the other, dorsalis nasi, runs along 
the ridge of the nose, and is distributed to the integument of that 
organ. The nasal artery sends a small branch to the lachrymal 
sac. 

The Muscular branches (rami musculares), usually two in num- 
ver, swperior and inferior, supply the muscles of the orbit ; and at 
the anterior part cf the globe of the eye give off the anterior ciliary 
arteries, which pierce the sclerotic near its margin of connexion 
with the cornea, and are distributed to the iris. It is the conges- 
tion of these vessels that gives rise to the vascular zone around the 
cornea in iritis. 

The Ciliary arteries (ciliares) are divisible into three groups, 
short, long, and anterior. 

The Short ciliary (ciliares posticee breves), from ten to fifteen in 
number, pierce the sclerotic around the entrance of the optic nerve, 
and supply the choroid coat and ciliary processes, The long ciliary 
(ciliares posticxs longee), two in number, pierce the sclerotic at 
opposite sides of the globe of the eye, and pass forwards between it 
and the choroid, to the iris. They form an arterial circle around 
the circumference of the iris by inosculating with each other, and 
from this circle branches are given off which ramify in the substance 
of the iris, and form a second circle around the pupil. The ante- 
rior ciliary (ciliares anteriores), six to twelve in number, are 
branches of the muscular arteries; they terminate in the great 
arterial circle of the iris. 

The Centralis retin artery pierces the optic nerve obliquely, and 
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passes forwards in the centre of its cylinder to the retina, where it 
divides into branches, which ramify in the inner layer of that mem- 
brane. It supplies the retina, hyaloid membrane, and zonula 
ciliaris. In the foetus a small branch of this artery is seen to run 
through the centre of the vitreous humour to the posterior surface 
of the lens; it appears, however, to be absent in the adult. 

The Anterior cerebral artery (cerebri anterior vel corporis callosi) 
passes forwards in the great longitudinal fissure between the two 
hemispheres of the brain; then curves backwards along the corpus 
callosum to its posterior extremity. It gives branches to the olfac- 
tory and optic nerves, to the under surface of the anterior lobes, 
the third ventricle, corpus callosum, and inner surface of the hemi- 
spheres. The two anterior cerebral arteries are connected soon 
after their origin by a short anastomosing trunk, the anterior com- 
municating artery (communicans anterior). 

The Middle cerebral artery (cerebri media vel fosse Sylvii), 
larger than the preceding, passes outwards along the fissure of 
Sylvius, and divides into three principal branches, which supply the 
anterior and middle lobes of the brain, and the island of Reil. 
Near its origin it gives off the numerous small branches which enter 
the substantia perforata, to be distributed to the corpus striatum. 

The Posterior communicating artery (communicans posterior), 
variable in size, sometimes double, and sometimes altogether waiit- 
ing, passes backwards and inosculates with the posterior cerebral, 
a branch of the basilar artery. Occasionally it is so large as to take 
the place of the posterior cerebral artery. 

The Choroidea anterior is a small branch which is given off from 
the internal carotid, near the origin of the posterior communicating 
artery, and passes beneath the edge of the middle lobe of the brain 
to enter the descending cornu of the lateral ventricle. It is distri- 
buted to the choroid plexus, and to the walls of the middle cornu. 


SUBCLAVIAN ARTERY. 


The Subclavian artery (subclavia) on the right side, arises from 
the innominate artery, opposite the sterno-clavicular articulation ; 
on the left, from the arch of the aorta. The right is consequently 
shorter than the left, and situated nearer the anterior wall of the 
chest; it is also somewhat greater in diameter, from being a branch 
of a branch, in place of a division from the main trunk. 

The course of the subclavian artery is divisible, for the sake of 
precision and surgical observation, into three portions, The first 
portion of the right and left arteries differs in its course and rela- 
tions in correspondence with the dissimilarity of origin above re- 
ferred to, The other two portions are alike on both sides. 

The first portion, on the right side, ascends obliquely outwards 
to the ner border of the scalenus anticus. On the left side it 
ascends perpendicularly to the inner border of that muscle. The 
second portion curves outwards behind the scalenus anticus; the 
third portion passes downwards and outwards beneath the clavicle, 
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oe ie lower border of the first rib, where it becomes the axillary 
artery. 

Relations.—The first portion, on the right side, is in relation, in 
front, with the internal jugular and vertebral vein, and is crossed 
by the pneumogastric nerve, phrenic nerve, and one or two branches 
of the sympathetic. Behind and beneath it is invested by the 
pleura, is crossed by the right recurrent laryngeal nerve, and is in 
relation farther back with the sympathetic nerve, longus colli muscle, 
and transverse process of the seventh cervical vertebra. The first 
portion on the left side is in relation in front with the pleura, internal 
jugular vein, vena innominata, and pneumogastric, and phrenic 
nerve (which lie parallel to it). To its inner side is the left carotid 
artery, trachea, oesophagus, and thoracic duct ; to its outer side the 
pleura; and behind, the cesophagus, thoracic duct, longus colli, and 
vertebral column. 


Plan of the Relations of the first portion of the Right Subclavian 
Artery. 
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Plan of the Relations of the first portion of the Left Subclavian 
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The second portion of the artery has the scalenus anticus in front; 
the scalenus medius and two lower nerves of the brachial plexus 
behind; the upper nerves of the plexus above, and the pleura 
below. The scalenus anticus separates it from the phrenic nerve and 
subclavian vein, which latter is rather below the level of the artery. 
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The third portion of the artery is situated in the subclavian tri- 
angle, and is more superficial than the rest. In front it is covered 
by the integument, platysma, and deep fascia, and crossed by the 
supraclavicular nerves. Lower down it is crossed by the supra- 
scapular artery and vein, and gets behind the subclavius muscle 
and clavicle. Behind, it has the scalenus medius; above, the 
brachial plexus; and below, the first rib and subclavian vein. 


Plan of the Relations of the third portion of the Subclavian 
Artery. 
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Branches.—The branches of the subclavian artery are four, and 
sometimes five in number. Three are given off by the first portion 
of the artery; one, the superior intercostal, by the second portion ; 
when a fifth artery exists, it arises from the third portion, and is 
ae posterior scapular. In a tabular form the branches are as 

ollow :— 


Vertebral, 

Internal mammary, 
Inferior thyroid, 

Thyroid axis { Suprascapular, or transversalis humeri, 
Transversalis colli. 

Superior intercostal,—Cervicalis profunda. 


The VERTEBRAL ARTERY (vertebralis), the first and largest of the 
branches of the subclavian artery, arises from the posterior aspect 
of that trunk; it ascends through the foramina in the transverse 
processes of all the cervical vertebra, excepting the last; then 
winds backwards around the articulating process of the atlas; and, 
piercing the dura mater, enters the skull through the foramen 
magnum. The two arteries unite at the lower border of the pons 
Varolii, to form the basilar artery. In the foramina of the trans- 
verse processes of the vertebra the artery lies in front of the cervical 
nerves, and, on the left side, it is crossed by the thoracic duct. If 
i vertebral arteries differ in size, the left is generally the larger of 
the two. 
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The Basttar artery (basilaris, meso-cephalica), so named from its 
position at the base of the brain, runs forward in the groove on the 
midline of the pons Varolii, and at the anterior border of the pons 
divides into four ultimate branches, two to either side. 

Branches.—The branches of the vertebral and basilar artery are 
the following :— 


Vertebral. Basilar. 
Lateral spinal, Transverse, 
Posterior meningeal, Superior cerebellar, 
Anterior spinal, Posterior cerebral. 


Posterior spinal, 
Inferior cerebellar. 


The Lateral spinal branches (spinales laterales) enter the inter- 
vertebral foramina, and taking the course of the roots of the spinal 
nerves, are distributed to the spinal cord and vertebrae. Where the 
vertebral artery curves around the articular process of the atlas, it 
gives off several muscular branches (rami musculares). 

The Posterior meningeal (meningea posterior) are one or two 
small branches which enter the cranium through the foramen mag- 
num, to be distributed to the dura mater of the cerebellar fossz, 
and to the falx cerebelli. One branch, described by Soemmerring, 
passes into the cranium along the first cervical nerve. 

The Anterior spinal (spinalis anterior) is a small branch which 
unites with its fellow of the opposite side, on the front of the me- 
dulla oblongata. The artery formed by the union of these two ves- 
sels descends along the anterior aspect of the spinal cord, to which 
it distributes branches. 

The Posterior spinal (spinalis posterior) winds around the 
medulla oblongata to the posterior aspect of the cord, and descends 
on either side to the cauda equina, It communicates very freely 
with the spinal branches of the intercostal and lumbar arteries, and 
near its origin sends a branch upwards to the fourth ventricle. 

The Inferior cerebellar arteries (cerebelli inferior posterior vel 
magna) wind around the upper part of the medulla oblongata to the 
under surface of the cerebellum, to which they are distributed. 
They pass between the filaments of origin of the hypoglossal nerve 
in their course, and anastomose with the superior cerebellar ar- 
teries. 

The Transverse branches of the basilar artery supply the pons 
Varolii, and adjacent parts of the brain. One of these branches, 
larger than the rest, passes along the crus cerebelli to be distributed 
to the anterior border of the cerebellum (a. cerebelli inferior, 
anterior). This artery gives off a small branch, auditiva interna, 
which accompanies the facial and auditory nerves into the meatus 
auditorius internus; the auditory branch may be derived directly 
from the basilar. 

The Superior cerebellar arteries (cerebelli superior), two of the 

' terminal branches of the basilar, wind around the crus cerebri on 
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each side, lying in relation with the fourth nerve, and are dis- 
tributed to the upper surface of the cerebellum, inosculating with 
the inferior cerebellar. ' 

The Posterior cerebral arteries (cerebri posterior vel profunda), 


Fig. 200.* 


the other two terminal branches of the basilar, wind around the 
crus cerebri at each side, and are distributed to the posterior lobes 
of the cerebrum. They are separated from the superior cerebellar 
arteries near their origin, by the third pair of nerves, and are in 


* Circle of Willis. The arteries being symmetrical have references on one 
side only. 1. Vertebral arteries. 2. Anterior spinal branches uniting to form 
a single vessel. 3. Posterior spinal artery. 4. Posterior meningeal. 95. In- 
ferior cerebellar. 6. Basilar artery giving off transverse branches. 7. Supe- 
rior cerebellar artery. 8. Posterior cerebral. 9. Posterior communicating 
branch of the internal carotid. 10. Internal carotid artery, showing its curves 
within the skull. 11. Ophthalmic artery divided across. 12. Middle cerebral 
artery. 13. Anterior cerebral arteries, connected by, 14, anterior communi- 
cating artery. 
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close relation with the fourth pair in their course around the crura 
cerebri. Anteriorly, near their origin, they give off a tuft of small 
vessels which enter the locus perforatus, and they receive the pos- 
terior communicating arteries from the internal carotid. They also 
send a branch to the velum interpositum and plexus choroides, 
choroidea posterior. 

The communications established between the anterior cerebral 
arteries in front, and the internal carotids and posterior cerebral 
arteries behind, by the communicating arteries, constitute the circle 
of Willis (circulus arteriosus Willisu). This reraarkable vascular 
communication at the base of the brain is formed by the anterior 
communicating branch, anterior cerebrals, and internal carotid 
arteries in front, and by the posterior communicating, posterior 
cerebrals, and basilar artery behind. 

The InTERNAL MAMMARY ARTERY (mammaria vel thoracica interna) 
arises from the under side of the subclavian, and passes down 
behind the subclavian vein to the cartilage of the first rib. It then 
descends by the side of the sternum, resting on the cartilages of the 
ribs, to the sheath of the rectus, where, under the name of superior 
epigastric, it terminates by inosculating with the epigastric branch 
of the external iliac. As the artery enters the chest it is crossed by 
the phrenic nerve; it then gets under cover of the pleura, and lower 
down lies between the triangularis sterni and internal intercostal 
muscles; in the sheath of the rectus it sends branches to the walls 
of the abdomen. 

The Branches of the internal mammary are,— 


Comes nervi phrenici, Anterior intercostal, 
Mediastinal, Perforating, 
Pericardiac, Musculo-phrenic. 


The Comes nervi phrenici (phrenica superior), a long and slender 
branch given off by the artery as it enters the chest, descends with 
the phrenic nerve between the pleura and pericardium to the dia- 
phragm, to which it is distributed, inosculating with the musculo- 
phrenic and abdominal phrenic arteries. 

The mediastinal and pericardiac branches are small vessels dis- 
tributed to the anterior mediastinum, pericardium, and thymus 
gland (thymic). Some sternal branches are sent to supply the 
sternum and triangularis sterni muscle. 

The Anterior intercostals (intercostales anteriores) supply the 
intercostal muscles of the front of the chest, and inosculate with 
the aortic intercostals; to each space there are two arteries which 
run along the borders of the rib. Besides supplying the intercostal 
muscles, they send branches to the pectoral muscles and mammary 

land. 
. The Perforating arteries (mammary) pass forward to the front of 
the chest through the first six intercostal spaces; they then turn 
outwards, and after giving some branches to the front of the 
sternum, are distributed to the pectoral muscles and mammary 


350 THYROID AXIS—TRANSVERSALIS COLLI ARTERY. 


gland. Those intended for the mammary gland are of larger size 
than the rest. 

The Musculo-phrenic artery, proceeding from the internal mam- 
mary at the interspace between the sixth and seventh rib, passes 
downwards and outwards over the cartilages of the false ribs to the 
last intercostal space. It pierces the diaphragm at the attachment 
of that muscle to the eighth rib, and sends branches to its muscular 
structure, and others to the intercostal spaces of the false ribs. 

“ The mammary arteries,” says Dr. Harrison, “ are remarkable 
for the number of their inosculations, and for the distant parts of 
the arterial system which they serve to connect. They anastomose 
with each other, and their inosculations, with the thoracic aorta, 
encircle the thorax. On the parietes of this cavity their branches 
connect the axillary and subclavian arteries : on the diaphragm they 
form a link in the chain of inosculations between the subclavian 
artery and abdominal aorta; and in the parietes of the abdomen 
they form an anastomosis most remarkable for the distance between 
those vessels which it serves to connect; namely, the arteries of the 
superior and inferior extremities.” 

The 'THyRoID Axis is a short trunk which arises from the front 
of the subclavian close to the inner border of the anterior scalenus, 
and divides almost immediately into three branches, inferior thy- 
roid, supra-scapular, and transversalis colli. 

The IyreRioR THYROID ARTERY (thyroidea inferior) ascends ob- 
liquely in a serpentine course behind the sheath of the carotid ves- 
sels, and in front of the longus colli, to the inferior and posterior 
part of the thyroid gland, to which it is distributed. It is in rela- 
tion with the middle cervical ganglion of the sympathetic, which 
lies in front of it; and sends branches to the trachea, larynx, and 
cesophagus. Near its origin it gives off the following branch. 

The Cervicalis ascendens, a branch of the inferior thyroid, ascends 
upon the anterior tubercles of the transverse processes of the cervical 
vertebrae, lying in the groove between the scalenus anticus and 
rectus anticus major. It is distributed to the deep muscles and 
glands of the neck, and sends branches through the intervertebral 
foramina to supply the spinal cord and its membranes. 

The SUPRA-SCAPULAR ARTERY (transversalis scapule; scapularis 
superior) passes obliquely outwards behind the clavicle, and over 
the ligament of the supra-scapular notch, to the supra-spinatus 
fossa. It crosses in its course the scalenus anticus muscle, phrenic 
nerve, and subclavian artery; is distributed to the muscles of the 
dorsum of the scapula, and inosculates with the posterior scapular, 
and beneath the acromion process with the dorsal branch of the 
subscapular artery. At the supra-scapular notch it sends a large 
branch outwards, which pierces the trapezius muscle, and becomes 
cutaneous at the tip of the shoulder (acromialis). The supra- 
scapular artery sometimes arises directly from the subclavian. 

The TRANSVERSALIS COLLI ARTERY passes transversely across the 
subclavian triangle at the root of the neck, to the anterior border of 
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the levator anguli scapule, where it divides into two terminal 
branches, the superficial cervical and posterior scapular. In its 
course it lies above the supra- ; 
scapular artery, and crosses the Fig. 201.* 
scaleni muscles and brachial plexus 
of nerves, often passing between the 
latter. At its bifurcation it is 
covered in by the edge of the tra- 
pezius. 

The superficial cervical artery 
(cervicalis posterior), its ascending 
branch, passes upwards under cover 
of the anterior border of the tra- 
pezius, and is distributed to the 
superficial muscles of the neck and 
deep cervical glands. 

The Posterior scapular artery, the 
proper continuation of the trans- 
versalis colli, passes backwards to 
the superior angle of the scapula, 
and then descends along the poste- 
rior border of that bone to its inferior angle, where it inosculates 
with the subscapular artery. In its course it lies under cover of 
the levator anguli scapule and rhomboidei muscles, distributes 
branches to them and neighbouring muscles, and inosculates with 
the arteries of the scapula and branches of the intercostal arteries. 

The superficial cervical and posterior scapular artery sometimes 
arise separately, the former from the thyroid axis, the latter from 
the third portion of the subclavian. By means of its numerous 
inosculations the transversalis colli artery maintains an important 
anastomotic communication between the branches of the external 
carotid, subclavian, and axillary arteries. 

The SuUPERIOR INTERCOSTAL ARTERY (intercostalis suprema) arises 
from the upper and back part of the subclavian artery behind the 
scalenus anticus, and, descending in front of the necks of the first 
two ribs, sends intercostal branches to the first two intercostal 
spaces, and dorsal branches to the muscles and integument of the 
back. The artery lies behind the pleura, to the outer side of the 
sympathetic nerve, and in the second intercostal space inosculates 
Soe the first aortic intercostal. It gives off the cervicalis pro- 

a. 

The Cervicalis profunda artery (profunda cervicis) arises by a 
common trunk with the preceding, or, more properly, is a branch 
of the superior intercostal, corresponding with the posterior branch 


* View of the branches of the right subclavian artery. 1. Innominate 
artery. 2. Common carotid. 3. Subclavian. 4. Internalmammary. 5. Verte- 
bral. 6. Thyroid axis. 7. Inferior thyroid. 8. Ascending cervical. 
9. Transversalis colli. 10. Transversalis humeri. 11. Common trunk 
dividing into superior intercostal and profunda cervicis. ; 
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of the other intercostal arteries. It passes backwards between the 
transverse processes of the seventh cervical and first dorsal 
vertebra, and ascends the back part of the neck, between the com- 
plexus and semispinalis colli muscle. It inosculates with the 
princeps cervicis of the occipital artery, and with branches of the 
vertebral. 

Varieties of the subclavian arteries.—Varieties in these arteries 
are rare; that which most frequently occurs is the origin of the 
right subclavian from the left extremity of the arch of the aorta, 
below the left subclavian artery. The vessel, in this case, curves 
behind the cssophagus and right carotid artery, and sometimes 
between the cesophagus and trachea, to the upper border of the first 
rib on the right side of the chest, where it assumes its ordinary 
course. Occasionally the left carotid and subclavian arise by a 
common trunk, as well as those on the right, so that there are two 
innominate arteries, and in rare cases the four branches all arise 
separately from the aorta, the right subclavian however retaining its 
normal position. Varieties in the branches of the subclavian are 
not unfrequent; the most interesting is the origin of the left ver- 
tebral from the arch of the aorta. 


AXILLARY ARTERY, 


The Awvillary artery (axillaris) passes outwards and downwards 
with a gentle curve through the axillary space from the lower 
border of the first rib to the lower border of the tendons of the latis- 
simus dorsi and teres major, where it becomes the brachial. 

Relations.—After emerging from beneath the margin of the costo- 
coracoid membrane, it is in relation with the axillary vein, which 
lies at first to the inner side, and then in front of the artery. 
Near the middle of the axilla it is embraced by the two heads of 
the median nerve, and covered in by the pectoral muscles. On the 
inner or thoracic side it is in relation, first, with the first intercostal 
muscle; it next rests on the first serration of the serratus magnus ; 
and is then separated from the chest by the brachial plexus of 
nerves. By its outer or humeral side it is at first separated from 
the brachial plexus by a triangular interval of cellular tissue ; it 
next rests against the tendon of the subscapularis muscle; and 
thirdly, upon the coraco-brachialis muscle. 

The Relations of the axillary artery may be thus arranged :— 


In Front. Inner or Thoracic Side. Outer or Humeral Side. 
Pectoralis major, Firstintercostalmuscle, Plexus of nerves, 
Pectoralis minor, First serration of ser- Tendon of sub- 
Pectoralis major. —_ratus magnus, scapularis, 

Plexus of nerves. Coraco-brachialis. 


Branches——The branches of the Avillary artery are seven in 
number :— 
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Superior thoracic, Subscapular, 
Acromial thoracic, Anterior circumflex, 
Inferior or Long thoracic, Posterior circumflex. 


Alar thoracic, 

The superior thoracic and acromial thoracic are found in the 
triangular space above the pecto- 
ralis minor. The inferior thoracic 
and alar thoracic below the pecto- 
ralis minor. And the three re- 
maining branches below the lower 
border of the subscapularis. 

The Superior thoracic (suprema ; 
short thoracic), the highest of the 
branches of the axillary, and some- 
times derived from the next, passes 
inwards tothe chest in front of the 
pectoralis minor muscle, and is dis- 
tributed to the pectoral muscles 
and wails of the chest. It anasto- 
moses with the intercostal and 
mammary arteries. 

The Acromial thoracic (thoracic 
axis) is a short trunk which.pro- 
ceeds from the axillary in the space 
above the pectoralis minor muscle, 
and divides into three sets of 
branches, pectoral, which are dis- 
tributed to the pectoral muscles, 
serratus magnus, and mammary 
gland; acromial (r. transversus), 
which pass outwards to the acro- 
mion, and inosculate with branches 
of the supra-scapular artery ; and 
descending (r. deltoideus or thora- 
cica humeraria), a single branch, 

* Axillary and brachial artery, with their branches. 1. Deltoid. 2. Biceps, 
3. Tendinous process given off from the tendon of the biceps to the deep 
fascia of the forearm; this process separates the median basilic vein from the 
brachial artery. 4. Outer border of the brachialis anticus. 5. Supinator 
longus. 6. Coraco-brachialis. 7. Middle portion of the triceps, 8. Its inner 
head. 9. Axillary artery. 10. Brachial artery ;—a dark bar marks the limit 
between these two vessels. 11, Acromial thoracic artery dividing into its 
three branches: the figure rests on the coracoid process, 12. The superior 
and long thoracic arteries. 13. Serratus magnus muscle, 14, Subscapular 
artery. The posterior circumflex and alar thoracic branches are seen in 
the figure between the inferior thoracic and subscapular. The anterior cir- 
cumflex is observed between the two heads of the biceps, crossing the neck of 
the humerus. 15. Superior profunda. 16. Inferior profunda. 17. Anasto- 
motica magna inosculating inferiorly with the anterior ulnar recurrent. 
18. Termination of the superior profunda, inosculating with the radial re- 
current in the interspace between the brachialis anticus and supinator longus. 
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which follows the interspace between the deltoid and pectoralis 
major muscle, and is in relation with the cephalic vein. 

The Inferior or Long thoracic (thoracica inferior; mammaria 
externa) descends along the lower border of the pectoralis minor 
to the side of the chest. It is distributed to the pectoralis major 
and minor, serratus magnus, and mammary gland; inosculating 
with the superior thoracic, intercostal and mammary arteries. 

The Alar thoracic is a small branch distributed to the plexus of 
nerves and glands in the axilla. It is frequently wanting; its 
place being supplied by a branch derived from one of the other 
thoracic branches. 

The Subscapular artery (scapularis inferior), the largest of the 
branches of the axillary, runs along the lower border of the sub- 
scapular muscle, to the inferior angle of the scapula, where it 
inosculates with the posterior scapular, a branch from the sub- 
clavian. It supplies the muscles of the under surface and inferior 
border of the scapula, and the side of the chest. At about an inch 
and a half from the axillary, it gives off a large branch, the dorsalis 
scapule which passes backwards through the triangular space 
bounded by the teres minor, teres major, and scapular head of the 
triceps, and beneath the infra-spinatus muscle to the dorsum of 
the scapula, where it is distributed, inosculating with the supra- 
scapular and posterior scapular artery. 

he Circumflew arteries (circumflexee humeri) wind around the 
neck of the humerus. The anterior, very small, passes beneath the 
coraco-brachialis and short head of the biceps, and sends a branch 
upwards along the bicipital groove to supply the shoulder-joint. 

The Posterior circwmflex, of larger size, passes backwards 
through the quadrangular space bounded by the teres minor and 
major, the scapular head of the triceps, and humerus, and is dis- 
tributed to the deltoid muscle and shoulder-joint. Sometimes this 
artery is a branch of the superior profunda of the brachial. It 
then ascends behind the tendon of the teres major, and is dis- 
tributed to the deltoid without passing through the quadrangular 
space. 

Varieties of the Axillary artery—The most frequent peculiarity 
of this kind is the division of the vessel into two trunks of equal 
size: a muscular trunk, which gives off some of the ordinary axil- 
lary branches and supplies the upper arm, and a continued trunk, 
which represents the brachial artery. The next most frequent 
variety is the high division of the ulnar which passes down the arm 
by the side of the brachial artery, and superficially to the muscles 
proceeding from the inner condyle, to its ordinary distribution in 
the hand. In this course it les immediately beneath the dee 
fascia of the forearm, and may be seen and felt pulsating benea 
the integument. ‘The high division of the radial from the axillary 
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The Brachial artery (brachialis; humeraria) passes down the 
inner side of the arm, from the lower border of the tendons of the 
latissimus dorsi and teres major, to a little below the bend of the 
elbow, where it divides into the radial and ulnar artery. 

Relations—In its course downwards, it rests on the triceps, 
coraco-brachialis, brachialis anticus, and tendon of the biceps. 'To 
its inner side is the internal cutaneous and ulnar nerve: to the 
outer side, the coraco-brachialis and biceps; in front it has the 
basilic vein, and is crossed by the median nerve. Its relations, 
within its sheath, are the venze comites. 


Plan of the Relations of the Brachial Artery. 


In Front. 
Basilic vein, 
Deep fascia, 
Median nerve. 

Inner Side. Outer Side. 
Internal cutaneous nerve, Brachial Artery. Coraco-brachialis, 
Ulnar nerye. Biceps. 

Behind. 

Short head of triceps, 
Coraco-brachialis, 
Brachialis anticus, 
Tendon of biceps. 
The branches of the brachial artery are, the 
ad profunda, Anastomotica magna, 
Inferior profunda, Muscular and Nutrient. 


The Superior profunda (brachialis profunda; profunda humeri) 
arises opposite the lower border of the tendon of the latissimus dorsi, 
and winds around the humerus, between the triceps and the bone, 
to the space between the brachialis anticus and supinator longus, 
where it inosculates with the radial recurrent artery. It accom- 
panies the musculo-spiral nerve. In its course it gives off the 
posterior articular artery, which descends to the elbow-joint, and a 
more superficial branch, which descends by the side of the external 
intermuscular septum and inosculates with the posterior inter- 
osseous recurrent artery. The inferior muscular branches of the 
superior profunda inosculate with the inferior profunda, anasto- 
motica magna, and ulnar recurrent. 

The Inferior profunda (collateralis ulnaris superior) arises from 
about the middle of the brachial artery, and descends with the ulnar 
nerve to the space between the inner condyle and olecranon, where 
it inosculates with the posterior ulnar recurrent, In its course it 
pierces the intermuscular septum. 4 
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The Anastomotica magna (collateralis ulnaris inferior) is given 
off nearly at right angles from the brachial, at about two inches 
above the joint. It passes directly inwards upon the brachialis 
anticus muscle, pierces the intermuscular septum, and winds around 
the humerus to inosculate with the superior profunda. On the 
brachialis anticus it divides into two branches, which inosculate 
with the anterior and posterior ulnar recurrent arteries and with 
the inferior profunda. 

The Muscular branches are distributed to the muscles in the 
course of the artery, namely, coraco-brachialis, biceps, deltoideus, 
brachialis anticus, and triceps. 

The Nutrient branch (nutritia humeri) is given off at about the 
middle of the arm, and passes into the medullary foramen near the 
insertion of the coraco-brachialis muscle. 

Varieties of the Brachial artery.—The most frequent peculiarity 
in the distribution of branches from this artery is the high division 
of the radial, which arises generally from about the upper third of 
the brachial artery, and descends to its normal position at the bend 
of the elbow. The ulnar artery sometimes arises from the brachial 
at about two inches above the elbow, and pursues either a super- 
ficial or deep course to the wrist; and in some instances the inter- 
osseous artery arises from the brachial a little above the bend of 
the elbow. The two profunda arteries occasionally arise by a common 
trunk, or there may be two superior profunde. 


RADIAL ARTERY. 


The Radial artery (radialis), one of the divisions of the brachial, 
appears, from its direction, to be the continuation of that trunk. 
It runs along the radial side of the forearm, from the bend of the 
elbow to the wrist; it then turns backwards around the base of the 
thumb, beneath its extensor tendons, and passes between the two 
heads of the first dorsal interosseous muscle, into the palm of the 
hand. It next crosses the metacarpal bones to the ulnar side of 
the hand, forming the deep palmar arch, and terminates by inos- 
culating with the superficiai palmar arch. 

In the upper half of its course, the radial artery is situated be- 
tween the supinator longus muscle, by which it is slightly over- 
lapped, and the pronator radii teres; in the lower half between the 
tendons of the supinator longus and flexor carpi radialis. It rests 
in succession on the supinator brevis, pronator radii teres, radial 
origin of the flexor sublimis, flexor longus pollicis, and pronator 
quadratus; and is covered in by the integument and fascia. At 
the wrist it lies against the external lateral ligament and beneath 
the extensor tendons of the thumb; and, in the palm of the hand, 
beneath the flexor tendons. It is accompanied by vense comites ; 
and is in relation with the radial nerve which lies to the outer side 
of its middle third. 
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Plan of the Ltelations of the Radial Artery in the Forearm. 


In Front. 


Deep fascia, 
Supinator longus. 


Inner Side. 


Pronator radii teres, 
Flexor carpi radialis. 


Outer Side. 


Radial Artery. Supinator longus, 
Radial nerve (middle 
third). 


Behind. 
Supinator brevis, 
Pronator radii teres, 
Flexor sublimis digitorum, 
Flexor longus pollicis, 
Pronator quadratus, 
Radius. 


The Branches of the radial artery may be arranged into three 
er’. corresponding with the three regions—forearm, wrist, and 
and; they are— 


Forearm. 

Recurrent radial, Muscular. 

Wrist, 
Superficialis volze, Metacarpal, 
Anterior carpal, Dorsales pollicis, 
Posterior carpal, Dorsalis indicis. 

Hand. 
Princeps pollicis, Perforating, 
Radialis indicis, Recurrent. 


Interosseous, 


The Radial recurrent branch (radialis recurrens) is given off 


“immediately below the elbow; it ascends in the space between the 


supinator longus and brachialis anticus, sends branches to the 
muscles arising from the external condyle, and inosculates with 
the terminal branches of the superior profunda. 

The Muscular branches are distributed to the muscles of the 
radial border of the forearm. 

The Superficialis vole (radio-palmaris) is given off by the radial 
artery while at the wrist. It passes between the fibres of the ab- 
ductor pollicis muscle, and inosculates with the termination of the 
ulnar artery, completing the superficial palmar arch. This artery 
is variable in size, being sometimes as large as the continuation of 
the radial, at other times a mere muscular twig, or entirely want- 
ing; when of large size it supplies the palmar side of the thumb 
and radial side of the index finger. 

The Anterior carpal passes inwards along the lower border of 
the pronator quadratus, and forms an arch by inosculating with the 
anterior carpal branch of the ulnar artery. From this arch twigs 
are given off to supply the wrist-joint. 
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The Posterior carpal crosses the carpus transversely, and imoseu- 
lates with the posterior carpal branch of the ulnar artery. Supe- 
riorly it inosculates with the termina- 
tion of the anterior interosseous ar- 
tery; inferiorly it gives off dorsal im- 
terosseous branches, which anastomose 
with the*perforating branches of the 
deep palmar arch, and run forward 
upon the dorsal interossei muscles of 
the third and fourth metacarpal 
spaces. 

The Metacarpal or first dorsal inter- 
osseous branch runs forward to the 
metacarpal space between the index 
and middle finger. At the cleft of the 
fingers it inosculates with the palmar 
digital artery, and gives off dorsal col- 
lateral branches. It isjoined opposite 
the heads of the interosseous muscle 
by the perforating branch from the 
deep palmar arch. 

The Dor'sales pollicis are two small 
branches which run along the sides of 
the dorsal aspeet of the thumb. 

The Dorsalis indicis is a very small 
branch which runs along the radial 
border of the metacarpal bone and pha- 
langes of the index finger. 

The Princeps pollicis (arteria magna 
pollicis), the great artery of the thumb, 
passes along the metacarpal bone of 
the thumb, between the first dorsal 
interosseous (abductor indicis) and 
flexor brevis pollicis to the base of the 
first phalanx; and, between the two 
heads of the latter muscle, in the 
groove of the tendon of the flexor 


Fig. 203.* 


* Arteries of the forearm. 1. Lower part of biceps. 2. Inner condyle of 
humerus with the humeral origin of the pronator radii teres and flexor carpi 
radialis divided across. 3. Deep portion of pronator radii teres. 4. Supinator 
longus. 5. Flexor longus pollicis. 6. Pronator quadratus. 7, Flexor pro- 
fundus digitorum. 8. Flexor carpi ulnaris. 9. Annular ligament with the 
tendons passing beneath it into the palm of the hand; the figure is placed oa 
the tendon of the palmaris longus, divided close to its insertion. 10. Brachial 
artery. 11. Anastomotica magna inosculating superiorly with the inferior pro- 
funda and inferiorly with the anterior ulnar recurrent. 12. Radial artery. 
18. Radial recurrent inosculating with the superior profunda, 14, Superficialis 
vole. 15. Ulnar artery. 16. Superficial palmar arch giving off digital branches 
to three fingers and a half. 17. Princeps pollicis and radialisindicis. 18. Pos- 
terior ulnar recurrent. 19, Anterior interosseous. 20. Posterior interosseous, 
passing through the interosseous membrane. 
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longus, it divides into two collateral branches for the palmar 
borders of the thumb. 

The Radialis indicis, the digital branch of the radial side of 
the index finger, is directed inwards, between the abductor indicis 
and flexor brevis and adductor pollicis, to the side of the finger, 
along which it runs, forming its radial collateral artery. Near 
its origin it gives off a small branch (more frequently a direct 
eek of the radial), which inosculates with the superficial palmar 
arch. 

The Palmar interosseous, three or four in number, are branches 
of the deep palmar arch; they pass forward upon the interossei 
muscles, and inosculate with the digital branches of the superficial 
arch, opposite the heads of the metacarpal bones. 

The Perforating branches, three in number, pass directly 
backwards between the heads of the dorsal interossei muscles, and 
inosculate with the dorsal interosseous arteries. 

The Reewrrent branches of the deep palmar arch pass upwards 
in front of the wrist-joint, and inosculate with the arterial arch 
formed by the anterior carpal arteries. 


ULNAR ARTERY. 


The Ulnar artery (ulnaris; cubitalis), the other and larger 
division of the brachial, crosses the forearm obliquely to the com- 
mencement of its middle third; it then runs down the ulnar side of 
the forearm to the wrist, crosses the annular ligament into the 
hand, and forms the superficial palmar arch (arcus volaris superfi- 
cialis), which terminates by inosculating with the superficialis 
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Relations.—In the upper or oblique portion of its course it lies 
upon the brachialis anticus and flexor profundus digitorum, and is 
covered in by the superficial layer of muscles of the forearm and 
median nerve. In the second part of its course, it is placed upon 
the flexor profundus and pronator quadratus, lying between the 
flexor carpi ulnaris and flexor sublimis digitorum. While crossing 
the annular ligament it is protected from injury by a strong ten- 
dinous arch, thrown over it from the pisiform bone; and in the 

alm it rests on the tendons of the flexor sublimis, being covered 
in by the palmaris brevis muscle and palmar fascia. It is accom- 
panied in its course by the ven comites, and is in relation with 
the ulnar nerve for the lower two-thirds of its extent; the nerve 
lying to its ulnar side. 


. Plan of the Relations of the Ulnar Artery. 


In Front. 


Deep fascia, 
Superficial layer of muscles, 
Median nerve. 
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In the Hand. 


Tendinous arch from the pisiform bone, 
Palmaris brevis muscle, 
Palmar fascia. 


Inner Side. Outer Stde. 
Flexor carpi ulnaris, Ulnar Artery. Flexor sublimis » digi- 
Ulnar nerve (lower two- torenn 

thirds). : 


Behind. 
Brachialis anticus, 
Flexor profundus digitorum, 
Pronator quadratus. 

In the Hand. 


Annular ligament, 
Tendons of the flexor sublimis digitorum. 


The Branches of the ulnar artery may be arranged, like those of 


the radial, into three groups : 


( Anterior ulnar recurrent, 
Posterior ulnar recurrent, 


Forearm, Anterior interosseous, 
Tnterosseous, Posterior interosseous, 
Muscular. 
Anterior carpal, 
Wrist, Posterior carpal, { Communicating, 
Metacarpal. Hawa, Digital. 


The Anterior ulnar recurrent, arising immediately below the 
elbow, ascends in front of the joint between the pronator radii teres 
and brachialis anticus; it distributes branches to the adjacent 
muscles, and inosculates with the anastomotica magna and inferior 
profunda. The two recurrent arteries frequently arise by a common 
trunk. 

The Posterior ulnar recurrent, larger than the preceding, arises 
immediately below the elbow-joint, and passes backwards, beneath 
the origin of the superficial layer of muscles; it then ascends be- 
tween the two heads of the flexor carpi ulnaris, lying beneath the 
ulnar nerve, and inosculates with the inferior profunda, anasto- 
motica magna, and interosseous recurrent. 

The InrrRossxous ARTERY is a short trunk which arises from the 
ulnar, opposite the bicipital tuberosity of the radius, and 
backwards to the interosseous membrane, where it divides into the 
anterior and posterior interosseous artery. 

The Anterior interosseous (interossea interna) passes down the 
forearm upon the interosseous membrane, in company with the an- 
terior interosseous nerve, between the flexor profundus digitorum 
and flexor longus pollicis, and behind the pronator quadratus; it 
then passes through an opening in the interosseous membrane to 
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the back of the wrist, where it inosculates with the posterior carpal 


‘branches of the radial and ulnar. The anterior interosseous artery 


gives off several muscular branches ; nutrient branches to the radius 
and ulna; a companion branch to the median nerve (arteria comes 
nervi mediani); and at the upper border of the pronator quadratus, 
a small branch, which descends behind that muscle to mosculate 
with the anterior carpal arteries. The median artery is sometimes 
of large size, and occasionally takes the place of the superficial 
palmar arch. 

The Posterior interosseous artery (interossea externa; perforans 
saprema) passes backwards through an opening between the upper 
part of the interosseous membrane and the oblique ligament, and 
descends between the superficial and deep layer of muscles of the 
forearm to the back of the wrist, where it inosculates with the an- 
terior interosseous and posterior carpal branches of the radial and 
ulnar. At its upper part it gives off a recurrent branch, posterior 
imterosseous recwrrent, which returns upon the elbow between the 
anconeus, extensor carpi ulnaris and supinator brevis, and anasto- 
pk with the posterior terminal branches of the superior pro- 
unda. 

The Muscular branches of the ulnar artery are distributed to the 
muscles of the ulnar border of the forearm. 

The Anterior carpal, a branch of small size, passes outwards 
upon the front of the wrist-joint, and contributes to form the ante-' 
rior carpal arch by inosculating with the anterior carpal branch of 
the radial artery. 

The Posterior carpal, larger than the preceding, passes beneath 
the tendon of the flexor carpi ulnaris muscle to the back of the 
wrist-joint, where it inosculates with the posterior carpal branch of 
the radial artery, and forms a posterior carpal arch. 

The Metacarpal, often a branch of the preceding, passes along the 
inner border of the metacarpal bone of the little finger, and forms 
the dorsal collateral branch of that finger. 

The Communicating or deep branch arises close to the annular 
ligament, and dips between the abductor minimi digiti and flexor 
brevis to inosculate with the termination of the deep palmar arch, 
It is accompanied by the deep palmar branch of the ulnar nerve. 

The Digital Branches, four in number, are given off from the 
convexity of the superficial palmar arch. The first and smallest is 
distributed to the ulnar side of the little finger. The other three 
are short trunks, which divide between the heads of the metacarpal 
bones, and form the collateral branch of the radial side of the little 
finger, the collateral branches of the ring and middle finger, and 
the collateral branch of the ulnar side of the index finger. On the 
last phalanx, the collateral arteries communicate and form an arch, 
from which numerous branches are given off to the tip of the 
finger. 

; ‘The arteries of the hand are subject to frequent variety of distri- 
ation. 
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BRANCHES OF THE THORACIC AORTA. 


Pericardiac, Csophageal, 
Bronchial, Posterior mediastinal, 
Intercostal. 


The Pericardiac arteries are a few small and irregular branches 
distributed to the pericardium. 

The BRONCHIAL ARTERIES, generally three in number, one for the 
right lung and two for the left, vary both in size and origin; the 
right often proceeding from a short trunk common to it and one of 
the left bronchial branches, or from the first aortic intercostal. 
They take their course to the back of the root of the lung, aud 
accompany the ramifications of the bronchial tubes through its sub- 
stance; giving twigs also to the bronchial glands, cesophagus, and 
pericardium. 

The CHsoPpHAGEAL ARTERIES (cesophagese), five or six in number, 
arise from the anterior part of the aorta, and are distributed to the 
esophagus, establishing a chain of anastomoses along that tube: 
the superior inosculate with the bronchial arteries, and with ceso 
phageal branches of the inferior thyroid arteries ; the inferior with 
similar branches of the phrenic and gastric arteries. 

The Posterior mediastinal arteries are small twigs distributed to 
the lymphatic glands and cellular tissue of the posterior medias- 
tinum. 

The Inrercostat, or posterior intercostal arteries (intercostales 
inferiores), arise from the posterior part of the aorta; they are ten 
in number at each side, the first intercostal space being supplied by 
the superior intercostal artery, a branch of the subclayian. The 
right intercostals are longer than the left, on account of the position 
of the aorta. They ascend somewhat obliquely from their origin, 
and cross the vertebral column behind the thoracic duct, vena 
azygos major, and sympathetic nerve, to the intercostal spaces; the 
left passing beneath the superior intercostal vein, vena azygos minor 
and sympathetic. In the intercostal space, or rather on the external 
intercostal muscle, each artery gives off a dorsal branch, which 
passes back between the transverse processes of the vertebrae, lying 
internally to the middle costo-transverse ligament, and divides into 
a spinal branch, which supplies the spinal cord and vertebrae, and 
a muscular branch, distributed to the muscles and integument of 
the back. The intercostal artery then comes into relation with its 
vein and nerve, the former being above, the latter below, and as- 
cends obliquely to the lower border of the rib, with which it comes 
into relation near the angle of the bone. It then runs along the 
lower border of the rib, lying between the two planes of intercostal 
muscles to the front of the chest, where iiinosculates with the 
superior anterior intercostal branch of the interna Jmammary. 

Besides the dorsal branch and several small muscular branches, 
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the intercostal artery, at about the middle of its course, gives off a 
large inferior branch, which runs along the upper border of the 
rib below to the fore part of the chest, and inosculates with the in- 
ferior anterior intercostal branch of the internal mammary. 

While between the two planes of intercostal muscles, the inter- 
costal artery is protected from pressure by little tendinous arches 
thrown across it and attached by each extremity to the bone. The 
upper pair of intercostal arteries inosculate with the superior inter- 
cestals of the subclavian; the lower intercostals anastomose with 
the lumbar and epigastric arteries in the parietes of the abdomen. 


BRANCHES OF THE ABDOMINAL AORTA, 


Phrenic. Inferior mesenteric, 
Gastric, Supra-renal, 
Coeliac axis, {Hepat Renal, 
Splenic, Lumbar, 
Superior mesenteric, Sacra media. 
Spermatic, 


The PHRENIC ARTERIES (phrenice; diaphragmatice) are given off 
(frequently by a common trunk) from the anterior part of the aorta 
as soon as that vessel has emerged through the aortic opening. 
Passing obliquely outwards on the under surface of the diaphragm, 
each artery divides into two branches, an internal branch, which 
runs forwards and inosculates with its fellow of the opposite side in 
front of the cesophageal opening; and an ewternal branch, which 
proceeds outwards towards the great circumference of the muscle, 
and sends branches to the supra-renal capsules. The phrenic 
arteries inosculate with branches of the internal mammary, inter- 
costal, epigastric, cesophageal, gastric, hepatic, and supra-renal ar- 
teries. ‘They are not unfrequently derived from the coeliac axis, or 
from one of its divisions, and sometimes they give origin to the 
supra-renal arteries. 

he Ca@nrac axis (coeliaca; cova, ventriculus) is the first single 
trunk given off by the abdominal aorta. It arises opposite the 
upper border of the first lumbar vertebra, is about half an inch in 
length, and divides into three large branches, gastric, hepatic, and 
splenic. 

P Palotione—The trunk of the coeliac axis has in relation with it, 
in front, the lesser omentum; on the right side, the right semi- 
lunar ganglion and lobus Spigelii of the liver; on the left side, the 
left semilunar ganglion and cardiac portion of the stomach; and 
below, the upper border of the pancreas and lesser curve of the 
stomach. It is completely surrounded by the solar plexus. 

The GasTRIc ARTERY (coronaria ventriculi), the smallest of the 
three branches of the cceliac axis, ascends between the two layers 
of the lesser omentum to the cardiac orifice of the stomach, then 
runs along the lesser curvature to the pylorus, and inosculates 
with the pyloric branch of the hepatic. It is distributed to the 
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lower extremity of the cesophagus and lesser curve of the stomach ; 
and anastomoses with the cesophageal arteries, vasa brevia of the 
splenic artery, and pyloric branch of the hepatic artery. 

The Hepatic artery (hepatica) curves forward, and ascends 
along the right border of 
the lesser omentum to 
the liver, where it divides 
into two branches (right 
and left), which enter the 
2 transverse fissure, and 
are distributed along the 
portal canals to the right 
and left lobes.f It is in 
relation, in the right bor- 
der of the lesser omen- 
tum, with the ductus 
communis choledochus 
and portal vein, and is 
surrounded by the hepa- 
tic plexus of nerves, and 
numerous lymphatics. 
There are sometimes two 
hepatic arteries, in which 
case one is derived from 
the superior mesenteric. 

The Branches of the 
hepatic artery are, the 
Pyloric, . 
Gastro-duodenalis, 

Gastro-epiploica dex- 


A 


ning) 
l ‘nin yt 
i 


ra, 
Pancreatico-duodena- 
lis superior. 
Cystic. 


The Pyloric branch, 
given off from the he- 
é patic near the proms 

is distributed to the commencement of the duodenum and to the 


* Abdominal aorta with its branches. 1. Phrenic arteries. 2. Coeliac axis. 
3. Gastric artery. 4. Hepatic artery, dividing into right and left hepatic 
branches. 5. Splenic artery, passing outwards to the spleen. 6. Supra-renal 
artery of the right side. 7. Right renal artery, longer than the left, passing 
outwards to the right kidney. 8. Lumbar arteries. 9. Superior mesenteric 
artery. 10. The two spermatic arteries. 11. Inferior mesenteric artery. 
12. Sacra media. 13. Common iliacs. 14. Internal iliac, right side. 15. Ex- 
ternal iliac. 16. Epigastric artery. 17. Circumflexa ilii. 18. Common femoral 
artery, dividing into femoralis superficialis and profunda. ; 

+ For the mode of distribution of the hepatic artery within the liver, see 
the “Structural Anatomy” of that organ in the Chapter on the Viscera. 
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lesser curve of the stomach, where it inosculates with the gastric 
artery. 

The Gastro-duodenalis artery is a short but large trunk, which 
descends behind the pylorus, and divides into two branches, the 
gastro-epiploica dextra, and pancreatico-duodenalis superior. Pre- 
viously to its division it gives off some inferior pyloric branches to 
the small end of the stomach. 

The Gastro-epiploica dextra runs along the great curve of the 
stomach lying between the two layers of the great omentum, and 
inosculates at about its middle with the gastro-epiploica sinistra, a 
branch of the splenic artery. It supplies the greater curve of the 
stomach and great omentum; hence its name. 

The Pancreatico-duodenalis superior curves along the fixed 
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* Branches of the coeliac axis. 1. Liver. 2 Its transverse fissure. 3. Gall- 


_ bladder. 4. Stomach. 5. Gisophagus. 6. Pylorus. 7. Duodenum, descend- 


ing portion. 8. Transverse portion of the duodenum. 9. Pancreas. 10, Spleen. 


11. Aorta. 12. Coliac axis. 13. Gastric artery. 14. Hepatic artery. 15. Its 


pyloric branch. 16. Gastro-duodenalis. 17. Gastro-epiploica dextra. 18. Pan- 


__ereatico-duodenalis, inosculating with the inferior pancreatico-duodenalis. 
_ 19. Division of the hepatic artery into right and left branches; the right 


giving off the cystic branch. 20. Splenic artery, traced by dotted lines behind 


_ the stomach to the spleen; the figure rests on the aorta, 21. Gastro-epiploica 


sinistra, inosculating along the great curvature of the stomach with the 
gastro-epiploica dextra. 22. Pancreatica magna. 23, Vasa brevia to the 


_ great end of the stomach, inosculating with the gastric artery. 24. Superior 


mesenteric artery, emerging from between the pancreas and transverse portion 


of the duodenum. 
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border of the duodenum, partly concealed by the attachment of 
the pancreas, and is distributed to the pancreas and duodenum. 
It inosculates inferiorly with the inferior pancreatico-duodenalis 
and pancreatic branches of the superior mesenteric artery. 

The Cystic artery, generally a branch of the right hepatic, is of 
small size, and ramifies between the coats of the gall-bladder, pre- 
viously to its distribution to the mucous membrane. 

The Sprenic ARTERY (splenica; lienalis), the largest of the three 
branches of the coehac axis, passes horizontally to the left along 
the upper border of the pancreas, and divides into five or six large 
branches (r. splenici), which enter the hilum of the spleen, and are 
distributed to its structure. In its course the vessel is tortuous 
and serpentine, frequently making a complete turn upon itself. It 
lies in a narrow groove in the upper border of the pancreas, and is 
accompanied by the splenic vein which lies beneath it, and by the 
splenic plexus of nerves. 

The Branches of the splenic artery are, the 


Pancreatice parve, Vasa brevia, 
Pancreatica magna, Gastro-epiploica sinistra. 


The Pancreatice parve are numerous small branches distributed 
to the pancreas, as the splenic artery runs along its upper border. 
One of these, larger than the rest, follows the course of the pan- 
creatic duct, and 1s called pancreatica magna. 

The Vasa brevia (gastrice breves) are five or six branches of 
small size which pass from the extremity of the splenic artery and 
its terminal branches, between the layers of the gastro-splenic 
omentum, to the great end of the stomach, to which they are dis- 
tributed, inosculating with branches of the gastric artery and 
gastro-epiploica sinistra. 

. The Gastro-epiploica sinistra appears to be the continuation of 
the splenic artery ; it passes forwards from left to right, along the 
great curve of the stomach, lying between the layers of the great 
omentum, and inosculates with the gastro-epiploica dextra. It is 
distributed to the greater curve of the stomach and great omentum, 

The SUPERIOR MESENTERIC ARTERY (mesenterica vel mesaraica 
superior), the second of the single trunks, and next in size to the 
coeliac axis, arises from the aorta immediately below that vessel, 
and behind the pancreas. It passes forwards between the pan- 
creas and transverse duodenum, and descends within the layers of 
the mesentery, to the right iliac fossa, where it terminates, much 
reduced in size. In its course it forms a curve, the convexity being 
to the left, the concavity to the right; is in relation near its com- 
mencement with the portal vein; and is accompanied by two veins, 
and the superior mesenteric plexus of nerves. 

The Branches of the superior mesenteric artery are— 

Pancreatico-duodenalis Tleo-colica, 
inferior, Colica dextra, 
Vasa intestini tenuis, Colica media, 
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- The Panereatico-duodenalis inferior is a small branch which 
arises from the superior mesenteric while behind the pancreas, and 
curves upwards along the line of junction of the pancreas and duo- 
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denum. It supplies both those organs, and inosculates with the 

_ pancreatico-duodenalis branch of the hepatic. 
The Vasa intestini tenuis arises from the convexity of the supe- 
rior mesenteric artery. They vary from fifteen to twenty in num- 
_ ber, and are distributed to the small intestine from the duodenum 
_ to the termination of the ileum. In their course between the layers 
of the mesentery, they form a series of arches by the inosculation 


a 

___ * Course and distribution of the superior mesenteric artery. 1. Descending 
portion of the duodenum. 2. Transverse portion. 3. Pancreas, 4. Jejunum. 
i . Lleum. 6. Ceecum and appendix vermiformis. 7, Ascending colon. 8. Trans- 
verse colon. 9. Descending colon. 10. Superior mesenteric artery. 11. Colica 
_ media. 12. The branch which inosculates with the colica sinistra. 13. Pan- 
 ereatico-duodenalis inferior. 14, Colica dextra. 15, Ileo-colica. 16, 16. Vasa 
_ intestini tenuis. 
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of their larger branches; from these are developed secondary 
arches, and from the latter a third series of arches, from which the 
branches arise which are distributed to the coats of the intestine. 
From the middle branches a fourth and sometimes even a fifth 
series of arches is produced. By means of these arches a direct 
communication is established between all the branches given off 
from the convexity of the superior mesenteric artery; the upper 
branch inosculates with the inferior pancreatico-duodenalis; the 
lower with the ileo-colica. 

The Ileo-colic artery is the last branch given off by the concavity 
of the superior mesenteric. It descends to the right iliac fossa, 
and divides into branches which communicate and form arches, 
from which branches are distributed to the termination of the ileum, 
cecum, and commencement of the colon. This artery inosculates 
on the one hand with the termination of the mesenteric trunk; on 
the other, with the colica dextra. 

The Colica deatra arises from about the middle of the concavity 
of the superior mesenteric, and passing outwards behind the peri- 
toneum, divides into branches which form arches, and are distri- 
buted to the ascending colon. Its descending branches inosculate 
with the ileo-colica, the ascending with the colica media. 

The Colica media arises from the upper part of the concavity of 
the superior mesenteric, and passes forward between the layers of 
the transverse mesocolon, where it forms arches, and is distributed 
to the transverse colon. It inosculates on the right with the colica 
dextra; on the left, with the colica sinistra, a branch of the inferior 
mesenteric artery. 

The SpeRMATIC ARTERIES (spermaticas interne) are two small 
vessels which arise from the front of the aorta below the superior 
mesenteric; from their origin each artery passes obliquely outwards, 
and accompanies the corresponding ureter along the front of the 
psoas muscle to the border of the pelvis, where it is in relation with 
the external iliac artery. It is then directed outwards to the in- 
ternal abdominal ring, and follows the course of the spermatic cord 
along the spermatic canal and through the scrotum to the testicle, 
to which it is distributed. The right spermatic artery lies in front 
of the vena cava, and both vessels are accompanied by veins and by 
the spermatic plexuses of nerves. 

The spermatic arteries in the female (ovarian) descend into the 
pelvis and pass between the two layers of the broad ligaments of 
the uterus, to be distributed to the broad ligaments, ovaries, Fal- 
lopian tubes, and round ligaments; along the latter they are con- 
tinued to the inguinal canal and labium at each side. ey inos- 
culate with the uterine arteries. 

The INFERIOR MESENTERIC ARTERY (mesenterica inferior), smaller 
than the superior, arises from the abdominal aorta, about two inches 
below the origin of the latter vessel, and descends between the 
layers of the left mesocolon, to the left iliac fossa, where it divides 
into three branches: 
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Colica sinistra, Sigmoid, 
Superior hemorrhoidal. 


The Oolica sinistra (superior) is distributed to the descending 
colon; it passes upwards and outwards behind the peritoneum, and 
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divides into two branches, one of which (ramus anastomoticus) 
ascends to inosculate with the colica media, while the other descends 


_ * Branches of the inferior mesenteric artery. 1,1. The superior mesen- 
teric, and small intestines turned over to the right side. 2. Caecum and 
_ appendix ceci. 8. Ascending colon. 4. Transverse colon raised upwards. 
_ 5, Descending colon. 6. Sigmoid flexure. 7. Rectum. 8. Aorta, 9. In- 
ferior mesenteric artery. 10. Colica sinistra, inosculating with, 11, colica 
media, 12, 12. Sigmoid branches. 13. Superior hemorrhoidal artery, 
14, Pancreas. 15. Descending portion of the duodenum. ; 
BB 


370 - SUPRA-RENAL—SACRA MEDIA. 


to communicate with the sigmoid branch. The inosculation of the 
colica sinistra with the colica media is the largest arterial anasto- 
mosis in the body. 

The Sigmoid artery (colica sinistra inferior) passes obliquely 
outwards behind the peritoneum and divides into branches which 
form arches, and are distributed to the sigmoid flexure of the colon. 
The superior branch inosculates with the colica sinistra, the inferior 
with the superior hemorrhoidal artery. 

The Superior hemorrhoidal artery is the continuation of the 
inferior mesenteric. It crosses the ureter and left common iliac 
artery, and descending between the two layers of the mesorectum, 
is distributed to the rectum as far as its middle, anastomosing with 
the middle and inferior hemorrhoidal arteries. 

The Supra-RENAL (suprarenales; capsulares) are two small 
vessels which arise from the aorta immediately above the renal 
arteries, and are distributed to the supra-renal capsules. They are 
sometimes branches of the phrenic or of the renal arteries. 

The Runa arteries (renales; emulgentes) are two large trunks 
given off from the sides of the aorta immediately below the superior 
mesenteric artery; the right is longer than the left, on account of 
the position of the aorta, and passes behind the vena cava to the 
kidney of that side. The lefi. is somewhat higher than the right. 
They divide mto several large branches previously to entering the 
kidney, and ramify very minutely in its vascular portion. The 
renal arteries supply several small branches to the supra-renal 
capsules, and one to the ureter. 

The LumBaR aRTERIES (lumbales) correspond with the inter- 
costals in the chest; they are four or five in number at each side, 
curve around the bodies of the lumbar vertebrae beneath the psoas 
muscles, and divide into two branches; one, dorsal branch, passes 
backwards between the transverse processes, and is distributed to 
the vertebree and spinal cord and muscles of the back; the other, 
parietal branch, taking its course behind the quadratus lumborum, 
supplies the abdominal muscles, and inosculates with branches of 
the internal mammary and epigastric artery. The first lumbar 
artery runs along the lower border of the last rib; the last, alon 
the crest of the ilium. In passing between the psoas muscle antl 
the vertebrae, they aie protected by a series of tendinous arches, 
which defend them and the communicating branches of the sym- 
pathetic nerve from pressure, during the action of the muscle. 

The Sacra MEDIA arises from the posterior part of the aorta at 
its bifurcation, and descends along the middle of the anterior sur- 
face of the sacrum to the first piece of the coccyx, where it termi- 
nates by inosculating with the lateral sacral arteries. It distributes 
branches to the rectum and anterior sacral nerves, and inosculates 
at either side with the lateral sacral arteries. 

Varieties in the Branches of the Abdominal Aorta.—The phrenic 
arteries are very rarely both derived from the aorta. One or both 
may be branches of the coeliac axis; one may proceed from the 
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gastric artery, from the renal, or from the upper lumbar. There 
are occasionally three or more phrenic arteries. The cceliac axis is 
variable in length, and gives off its branches irregularly. There 
are sometimes two or even three hepatic arteries, one of which may 
be derived from the gastric or from the superior mesenteric. The 
colica media is sometimes derived from the hepatic artery. The 
spermatic arteries are variable both in origin and number. The 
right spermatic may be a branch of the renal; the left, of the 
inferior mesenteric. The supra-renal arteries may be derived from 
the phrenic or renal arteries. The renal arteries present several 
varieties in number; there may be three or even four on one side, 
and one only on the other. When there are several renal arteries 
on one side, one may arise from the common iliac artery, from the 
front of the aorta near its lower part, or from the internal iliac. 


COMMON ILIAC ARTERIES. 


The abdominal aorta divides opposite the fourth lumbar vertebra 
into the two common iliac arteries. Sometimes the bifurcation 
takes place as high as the third, and occasionally as low as the fifth. 
The common iliac arteries (iliace communes vel primitive) are 

about two inches in length; they diverge from the termination of 
the aorta, and pass downwards and outwards at each side to the 
margin of the pelvis, opposite the sacro-iliac symphysis, where they 
divide into the internal and external iliac. In old persons the com- 
mon iliac arteries are more or less dilated and curved in their 
course. The right artery is somewhat longer than the left, and 
forms a more obtuse angle with the termination of the aorta; the 
angle of bifurcation is greater in the female than in the male. 

felations.—The relations of the two arteries are different at the 
two sides of the body. The right common iliac is in relation in 
front with the peritoneum, and is crossed at its bifurcation by the 
ureter. It isin relation behind with the two common iliac veins, 
and externally with the psoas magnus. The left is in relation in 
front with the peritoneum, and is crossed by the rectum and 
superior hemorrhoidal artery, and, at its bifurcation, by the ureter. 
Tt is in relation’ behind with the left common iliac vein, and 
externally with the psoas magnus. 

- The Internat tic artery (iliaca interna; hypogastrica) is 
a short trunk, varying in length from an inch to two inches. It 
descends obliquely forwards to a poiut opposite the upper margin of 
the great sacro-ischiatic foramen, where it divides into an anterior 
and a posterior trunk. In the footus, the internal iliac artery, under 
the name of hypogastric or umbilical, is continued onwards by the 
side of the fundus of the bladder to near its apex, whence it ascends 
by the side of the linea alba and urachus to the umbilicus, where it 

‘becomes the true umbilical artery. After birth, this artery ceases 

to be pervious beyond the side of the bladder, and the obliterated 
portion is converted into a fibrous cord. The projection of the two 
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cords on the inner wall of the abdomen causes the depression at 
each side, which goes by the name of peritoneal fossa. 
Relations.—This artery rests externally on the sacral plexus and 
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origin of the pyriformis muscle; posteriorly it is in relation with the 
internal iliac vein, and eeepc s with the ureter. 
Branches.—The branches of the anterior trunk are, the 


Superior vesical, Vaginal, 
Inferior vesical, Obturator, 
Middle hemorrhoidal, Ischiatic, 
Uterine, Internal pudic. 
The branches of the posterior trunk are, the 
Tlio-lumbar, Lateral sacral, 
Gluteal. 


The Superior vesical arteries are three or four small branches, 
which proceed from the pervious portion of the umbilical artery. 
They are distributed to the upper and middle part of the bladder. 
From one of these there passes off a small artery, the deferential, 
which accompanies the vas deferens along the spermatic cord. 


* Iliac arteries. 1. Aorta. 2. Left common iliac artery. 38. External 
iliac. 4. Epigastric artery. 5. Circumflexa ilii. 6. Internal iliac artery. 
7. Its anterior trunk, 8. Its posterior trunk. 9. The pervious portion of 
the umbilical artery giving off (10) the superior vesical artery. 11. Internal 
pudic artery passing behind the spine of the ischium (12) and lesser sacro-— 
ischiatic ligament. 13. Middle hemorrhoidal artery. 14. Ischiatic artery, 
also passing behind the anterior sacro-ischiatic ligament to escape from the 
pelvis. 16. Ilio-lumbar ascending to inosculate with the circumflexa iliiartery 
(5) and form an arch along the crest of the ilium. 17. Obturator artery. 
18. Lateral sacral. 19, Gluteal artery passing through the upper part of the 
great sacro-ischiatic foramen. 20. Sacra media. 21. Right common iliac 


artery cut short. 22, Femoral artery. i 
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_ The Inferior vesical, somewhat larger than the preceding, passes 
down upon the side of the bladder to its base, and is distributed to 
that region, the vesicule seminales, and prostate gland. 

The Middle hemorrhoidal artery, frequently a branch of the 
ep ceding, passes downwards to the rectum, to which it is distri- 

uted, inosculating with the superior and inferior hemorrhoidal 
arteries. In the female it distributes branches to the vagina. 

The Uterine artery passes inwards between the layers of the 
broad ligament to the neck of the uterus, and ascends in a tortuous 
course along its lateral border. It gives branches to the vagina, 
lower part of the bladder, Fallopian tube (tubaria), ovary (ovaria), 
and round ligament, and inosculates with the spermatic or ovarian 
artery. According to Weber the ovarian branch of the uterine is 
the special artery of the ovary. 

The Vaginal artery corresponds in position with the inferior 

vesical, ‘and is distributed to the vagina and neighbouring parts of 
the bladder and rectum. 
_ The Oxpturaror arteRY (obturatoria; arising frequently from 
the posterior trunk of the internal iliac) passes forwards from the 
anterior trunk, a little below the brim of the pelvis, to the upper 
border of the obturator foramen. Escaping from the pelvis through 
a tendinous arch formed by the obturator membrane, it divides into 
two branches, internal and external. 

Its branches within the pelvis are: an iliac branch, which sup- 
plies the bone of the iliac fossa, and inosculates with the ilio-lumbar 
artery; and a pubic branch which is given off close to the obturator 
foramen, and inosculates with its fellow of the opposite side, behind 
the pubes, and with the pubic branch of the epigastric artery. 

The internal branch curves inwards around the bony margin of 
the obturator foramen, and é 6 
distributes twigs to the obtu- ccs ae. 

‘rator and adductor muscles, 
inosculating with the internal 
circumflex artery of the fe- 
moral. 

The external branch winds 
around the outer margin of 
the obturator foramen to the 
space between the gemellus in- 
ferior and quadratus femoris, 
where it inosculates with the 
ischiatic artery. In its course 
it inosculates also with the in- 
ternal circumflex, and sends a 
small branch through the notch ; 
in the acetabulum (ramus acetabuli) to supply the ligamentum 
teres. 


* Irregular origin of obturator artery from epigastric. 2nd variety internal 
to crural ring (from Wood “ Ou Rupture”). 
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The obturator artery sometimes arises from the external iliac, 
but more frequently from the epigastric branch of that artery, in 
which case it runs down directly to the obturator foramen, either 
on the outer or inner side of the crural ring,—if to the inner side it 
is in contact with Gimbernat’s ligament, and is in danger in the 
operation for femoral hernia; fortunately it is but rarely found in 
this dangerous position. 

The Iscuiatic artreRY (ischiadica; gluteea inferior) is the larger 
of the two terminal branches of the anterior division of the internal 
iliac. It passes downwards in front of the pyriformis and sacral 
plexus of nerves, lying internally to the pudic artery, to the lower 
part of the great ischiatic foramen, where it escapes from the pelvis 
- between the inferior border of the pyriformis and coccygeus. It 
tuen descends in the space between the trochanter major and tube- 
rosity of the ischium in company with the ischiatic nerves, and 
divides into several branches, the principal of which are, coccygeal, 
comes nervi ischiatici, and muscular. 

The Coccygeal branch pierces the great sacro-ischiatic ligament, 
and is distributed to the coccygeus and levator ani, and to the in- 
tegument around the anus and coccyx. 

The Comes nervi ischiatici is a slender branch, which accom- 
panies the great ischiatic nerve extending as far as the lower part 
of the thigh. 

The Muscular branches supply the muscles of the posterior part 
of the hip and thigh, and inosculate with the internal and external 
circumnex arteries, obturator, and superior perforating; some 
branches are also sent to the hip-joint. 

The InTERNAL PUDIC ARTERY (pudenda interna) the other terminal 
branch of the anterior trunk of the internal iliac, descends exter- 
nally to the ischiatic artery to the lower part of the great ischiatic 
foramen. It emerges from the pelvis through the great sacro-- 
ischiatic foramen between the lower border of the pyriformis and 
the coccygeus, crosses the spine of the ischium, and re-enters the 

elvis through the lesser sacro-ischiatic foramen; in the next place 
it passes forward on the internal obturator muscle to the ramus of 
the ischium, being situated at about an inch from the margin of 
the tuberosity, and bound down by the obturator fascia; it then 
ascends by the side of the ramus of the ischium and pubes, and 
near the symphysis pubis pierces the triangular ligament of the 
perineum and divides into two terminal branches, arteria corporis 
cavernosi, and arteria dorsalis penis. 

Branches.—The branches of the internal pudic artery within the 
pelvis are several small ramuscules to the levator ani and sacral 
nerves; and occasionally a branch which takes the place of the 
inferior vesical or middle hemorrhoidal artery. 

The branches given off externally to the pelvis are, the 

Inferior hemorrhoidal, Artery of the bulb, 
Superficial perineal, Artery of the corpus cavernosum, 
(‘Transverse perineal), | Artery of the dorsum of the penis. 
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The Inferior hemorrhoidal arteries (extern) are three or four 
small branches, given off by the internal pudic while behind the 
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tuberosity of the ischium. They cross the ischio-rectal fossa, and 
are distributed to the anus and to the muscles. and integument of 
the anal region of the perineum, anastomosing with the branches 
of the middle hamorrhoidal. 

The Superficial perineal artery (perinsea) is given off near the 
attachment of the crus penis; it pierces the connecting layer of the 
perineal fascia and triangular ligament, and runs forward across 
the transversus perinei muscle, and along the groove between the 
accelerator uring and erector penis to the septum scroti, upon which 
it ramifies under the name of arteria septi. It distributes branches 
to the scrotum (scrotales posteriores) and perineum. One of the 
latter, larger than the rest, crosses the perineum, resting on the 
transversus perinei muscle, and is named the transversa perinet. 
There are often two superficial perineal arteries. 


ing the divided extremity of the crus penis, the artery of the corpus caverno= 
sum; the other, the dorsalis penis, ascends to the dorsum of the organ. 
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The Artery of the bulb (bulbo-urethralis) is given off from the 
pudie nearly opposite the opening for the transmission of the 
urethra; it passes almost transversely inwards behind the trian- 
gular ligament, and pierces that ligament to enter the corpus spon- 
giosum at its bulbous extremity. It is distributed in the corpus 
spongiosum, 

The Artery of the corpus cavernosum (profunda penis) pierces 
the crus penis, and runs forward in the interior of the corpus caver- 
nosum, by the side of the septum pectiniforme. It ramifies in the 
parenchyma. of the venous structure of the corpus cavernosum. 

The Dorsal artery of the penis (dorsalis penis) ascends between 
the two crura and symphysis pubis to the dorsum penis, and runs 
forward through the suspensory ligament, in the groove of the 
corpus cavernosum, to the glans, distributing branches in its course 
to the body of the organ and integument. 

The IntrRNaL PuDIC artery in the female is smaller than in the 
male; its branches, with their distribution, are, in principle, the 
same. ‘The superficial perineal artery supplies the analogue of the 
lateral half of the scrotum, namely, the greater labium. The artery 
of the bulb supplies the commencement of the vagina; the artery 
of the corpus cavernosum, the cavernous body of the clitoris; and 
the arteria dorsalis clitoridis, the dorsum of that organ. 


Branches of the posterior trunk. 


The Itio-LUMBAR ARTERY (ileo-lombalis) ascends beneath the ex- 
ternal iliac vessels and psoas muscle, to the posterior part of the 
~-erest of the ilium, where it divides into two branches, a lambar 
branch which supplies the psoas and quadratus lumborum, and 
sends a ramuscule through the fifth intervertebral foramen to the 
spinal cord and its membranes; and an ¢liac branch (x. transver- 
salis) which crosses the iliac fossa to the crest of the ilium, and 
inosculates with the lumbar arteries and circumflexa ili; in its 
course it distributes branches to the iliacus and abdominal muscles. 

The LATERAL SACRAL ARTERIES (sacrales laterales) are generally 
two in number on each side, superior and inferior. The superior 
passes inwards to the first sacral foramen, and is distributed to the 
contents of the spinal canal, from which it escapes by the posterior 
sacral foramen, and supplies the integument of the dorsum of the 
sacrum. The inferior passes down by the side of the anterior 
sacral foramina to the coccyx; it first pierces and then rests on the 
origin of the pyriformis, and sends twigs into the sacral canal to 
supply the sacral nerves. Both arteries inosculate with each other 
and with the sacra media. 

The GLUTEAL ARTERY (glutea superior) is the continuation of the 
posterior trunk of the internal iliac; it passes backwards between 
the lumbo-sacral and first sacral nerve through the upper part of 
the great sacro-ischiatic foramen and above the pyriformis muscle, 
and divides into three branches, superficial, deep superior, and deep 
inferior; while within the pelvis it gives off some muscular twigs to 
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the iliacus and pyriformis, and at its escape from the pelvis, a 
nutritious artery to the ilium. 

The Superficial branch passes backwards between the gluteus 
maximus and medius, and is distributed to the gluteus maximus 
and to the integument of the gluteal and sacral region. 

The Deep superior branch passes forwards along the superior 
curved line of the ilium, between the gluteus medius and minimus 
to the anterior superior spinous process, where it inosculates with 
the superficial circumflexa ilii and external circumflex of the femoral. 
There are frequently two arteries occupying the place of this 
branch. 

The Deep inferior branches, two or three in number, cross the 
gluteus minimus obliquely to the trochanter major, where they in- 
- osculate with branches of the external circuinflex and ischiatic 
artery, and send branches through the gluteus minimus to supply 
the capsule of the hip-joint. ; 

Varieties in the branches of the internal iliac—The most im- 
portant of the varieties occurring among these branches is the origin 
of the dorsal artery of the penis from the internal iliac or ischiatic. 
The artery in this case passes forwards by the side of the prostate 
gland, and through the upper part of the transverse ligament of the 
ey ha It would be endangered in the operation of lithotomy. 

he dorsal artery of the penis is sometimes derived from the ob- 
turator, and sometimes from one of the external pudic arteries. 
The artery of the bulb, in its normal course, passes almost trans- 
versely inwards to the corpus spongiosum. Occasionally, however, 
it is so oblique in direction as to render its division in lithotomy 
unavoidable. 

The EXTERNAL ILIAC ARTERY (iliaca externa; cruralis iliaca), 
of each side, passes obliquely downwards along the inner border of 
the psoas muscle, from opposite the sacro-iliac symphysis to the 
femoral arch, where it becomes the femoral artery. 

Relations.—It is in relation in front with the spermatic vessels, 
peritoneum, and a thin layer of fascia, derived from the iliac fascia, 
which surrounds the artery and vein. At its commencement it is 
crossed by the ureter, and near its termination by the genital 

‘branch of the genito-crural nerve and the circumflexa ili vein. 
Externally it lies against the psoas muscle, from which it is sepa- 
rated by the iliac fascia; and posteriorly it is in relation with the 
external iliac vein, which, at the femoral arch, becomes placed to 
its inner side. The artery is surrounded by lymphatic vessels and 
several glands 

Branches.—Besides several small twigs which supply the lym- 
ae glands and psoas muscle, the external iliac gives off two 

ranches, the 

Epigastric, Circumflexa ili. 


The EPiGAsTRIC ARTERY ee) arises from the front of the 


external iliac near Poupart’s ligament; and passing inwards between 


378 FEMORAL ARTERY, 


the peritoneum and transversalis fascia, ascends obliquely to the 
sheath of the rectus. It enters that sheath near its lower third, 
passes upwards behind the rectus muscle, to which it is distributed, 
and, in the substance of that muscle, inosculates, near the ensiform 
cartilage, with the termination (superior epigastric) of the internal 
mammary artery. It lies internally to the internal abdominal ring 
and immediately above the femoral ring, and is crossed near its 
origin by the vas deferens in the male, and the round ligament in 
the female. 

The branches of the epigastric artery are, 

A cremasteric branch (spermatica externa) which accompanies 
the spermatic cord, and after supplying the cremaster muscle inos- 
culates with the spermatic artery. 

A pubic branch which is distributed behind the pubes, and sends ~ 
a small branch of communivation downwards to the obturator 
artery. 

Wesaaey branches which pass outwards between the abdominal 
muscles, and inosculate with the circumflexa ilii, lumbar, and in- 
ferior intercostal arteries. 

Superficial branches which pierce the rectus muscle, and are dis- 
tributed to the integument of the abdomen. 

The epigastric artery forms a prominence of the peritoneum, 
which divides the inguinal fossa into an internal and external por- 
tion; it is from the former that direct inguinal hernia issues, and 
from the latter, oblique inguinal hernia. 

The CrrcUMFLEXA ILI arises from the outer side of the external 
iliac, a little below the epigastric artery. It ascends obliquely 
along Poupart’s ligament, and curving around the crest of the ilium, 
inosculates with the ilio-lumbar and inferior lumbar artery. In its 
course the artery pierces the crural sheath and then lies between the 
transversalis muscle and fascia; near its termination it pierces the 
transversalis muscle and becomes placed between it and the internal 
oblique. Opposite the anterior superior spinous process of the 
ilium, it gives off a large ascending branch, which passes upwards 
between the internal oblique and transversalis, and divides into 
numerous branches which supply the abdominal muscles, and inos- 
culate with the inferior intercostal and the lumbar arteries. 


FEMORAL ARTERY. 


Emerging from beneath Poupart’s ligament, the external iliac 
artery enters the thigh and becomes the common femoral. The 
common femoral artery (femoralis; cruralis) passes down the inner 
side of the thigh, from Poupart’s ligament, at a point midway be- 
tween the anterior superior spinous process of the ilium and the 
symphysis pubis, to the opening in the adductor magnus, at the 
junction of the middle with the inferior third of the thigh, where it 

ecomes the popliteal artery. 

The femoral artery and vein are enclosed in a strong sheath, 
femoral sheath, which is formed for the greater part of its extent 


covered by the sartorius muscle. ‘I'o 
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by fibrous and areolar tissue, and by a process of fascia sent inwards 
from the fascia lata. Near Poupart’s ligament this sheath is much 
larger (infundibuliform) than the vessels 

it contains, and is continuous with the Fig. 211, 
transversalis and iliac fascia. If the Sa 
sheath be opened at this point, the 
artery will be seen in contact with the 
outer wall of the sheath. The vein 
lies next the artery, being separated 
from it by a fibrous septum, and be- 
tween the vein and the inner wall of 
the sheath, and divided from the vein 
by another thin fibrous septum, is a 
triangular interval (femoral or crural 
canal), into which the sac is protruded 
in femoral hernia. This space is occu- 
pied in the normal state of the parts 
by loose cellular tissue, and by lym- 
Shatic vessels which pierce the inner 
wall of the sheath to make their way 
to a gland, situated in the femoral or 
crural ring. 

Relations —The upper third of the 
femoral artery is superficial, being 
covered only by the integument, in- 
guinal glands, and superficial and 
deep fascia. The lower two-thirds are 


its outer side the artery is in relation 
with the psoas, and vastus internus. 
Behind, it rests on the inner border of 
the psoas; it is next separated from 
the pectineus by the femoral vein, pro- 
funda vein and artery, and then lies on 
the adductor longus to its termination; 
near the lower border of the adductor 
longus it is placed in an aponeurotic 
sheath or canal (called Hunter’s canal), 


* Anterior and inner aspect of the thigh, with the femoral artery. 1. Lower 
part of the tendon of the externai oblique muscle; its inferior margin is Pou- 
part’s ligament. 2. External abdominal ring. 3, 3. Upper and lower part of 
the sartorius muscle; its middle portion being removed. 4. Rectus. 
5. Vastus internus. 6. Patella, 7. Iliacus and psoas; the latter being nearest 
the artery. 8. Pectineus. 9. Adductor longus. 10. Tendinous canal for the 
femoral artery formed by the adductor magnus, and vastus internus. 11. Ad- 
ductor magnus. 12. Gracilis. 13. Tendon of the semi-tendinosus. 14. Fe- 
moral artery. 15. Superficial circumflexa ilii artery, taking its course along 
the line of Poupart’s ligament fo the crest of the ilium. 2. Superficial epi- 
gastric artery. 16. The two external pudic arteries, superior and inferior. 
17, Profunda artery, giving off, 18, its external circumflex branch ; and lower 
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formed by an arch of tendinous fibres, thrown from the border of 
the adductor longus and the border of the opening in the adductor 
magnus, to the side of the vastus internus. To its inner side it is 
in relation at its upper part with the femoral vein, and lower down 
with the pectineus, adductor longus, and sartorius. 
The immediate relations of the artery are, the femoral vein, 
long saphenous nerve, and muscular nerve to the vastus internus. 
The vein at Poupart’s ligament lies to the inner side of the artery; 
but lower down gets behind it, and inclines to its outer side. 
The muscular nerve lies to the outer side, and somewhat upon the 
-sheath for the lower two-thirds of its extent; and the long 
saphenous nerve is situated within the sheath, and in front of the 
artery for the same extent. 


Plan of the Relations of the Femoral Artery. 


Front. 


Fascia lata, 

Long saphenous nerve, 

Sartorius, 

Aponeurotic canal. 
Inner Side. 


Femoral vein, Outer Side. 
Pectineus, Femorai Artery. Psoas, 
Adductor longus, Vastus internus. 
Sartorius. 


Behind. 
Psoas muscle, 
Femoral vein, 
Adductor longus. 


Branches——The branches of the Femoral Artery are, the 


Superficial circumflexa ilii, External circumflex, 
Superficial epigastric, Profunda, [Internal circumflex, 
Superior external pudic, Three perforating. 
Inferior external pudic, Muscular, 


Anastomotica magna. 


The Superficial circumfleaa iii artery (civeumflexa ili externa) 
arises from the femoral immediately below Poupart’s ligament, and 
passes obliquely outwards towards the crest of the ilium, where it 
pierces the fascia lata. It supplies the integument of the groin, 
superficial fascia, and inguinal Panis, 

The Superficial epigastric (epigastrica superficialis) arises from 
the femoral immediately below Poupart’s ligament, pierces the 
fascia lata, and ascends obliquely towards the umbilicus between 
the two layers of the superficial fascia. It distributes branches to 


down the three perforantes. A small bend of the internal circumflex artery @) 
is seen behind the inner margin of the femoral, just below the inferior extern 
pudie artery. 19. The anastomotica magna, descending to the knee, upon 
which it ramifies (6). 
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the inguinal glands and integument, and inosculates with branches 
of the deep epigastric and internal mammary artery. 

The Superior external pudic (pudenda externa, superior) arises 
near the superficial epigastric artery; it pierces the fascia lata at 
the saphenous opening, and passes transversely inwards, crossing 
the spermatic cord, to be distributed to the integument of the penis 
and scrotum (rami scrotales anteriores) in the male, and to the 
labia (rami labiales anteriores) in the female. 

The Inferior external pudic (pudenda externa, inferior) arises 
from the femoral a little below, and sometimes in common with, 
the preceding; it crosses the femoral vein immediately below the 
termination of the internal saphenous vein, and resting on the 
pectineus muscle reaches the inner border of the thigh, where it 
pierces the fascia lata, and is distributed to the integument of the 
external organs of generation and perineum. Both external pudics 
inosculate with the internal pudic artery. 

The ProrunDA FEMORIS (femoralis profunda) arises from the 
outer and posterior side of the femoral artery about one inch and a 
half below Poupart’s igament; it passes downwards and backwards 
and a little outwards, behind the adductor longus muscle, pierces 
the adductor magnus, and is distributed to the flexor muscles on 
the posterior part of the thigh. It is so large that it may be con- 
_ sidered a division of the common femoral, in which case the con- 

tinuation of the main trunk may be called Superficial. 


Plan of the Relations of the Profunda Artery. 


In Front. 


Profunda vein, 
. Adductor longus. 


: he Side. Outer Side. 
ectineus. Profunda Artery. 7 inter 
‘Adductor brevis, : NG ol eee 
Adductor magnus, Chee tame aewe ; 
Behind. 

Pectineus, 

Tliacus, 

Adductor brevis, 


Adductor magnus. 


Relations.—In its course downwards it rests successively on the 
pectineus iliacus, adductor brevis, and adductor magnus. To its 
outer side the tendinous insertion of the vastus internus muscle 
intervenes between it and the femur; on its inner side it is in rela- 
tion with the pectineus, adductor brevis, and adductor magnus; and 
in front it is separated from the femoral artery, above by the pro- 
funda and femoral vein, and below by the adductor longus muscle. 

Branches,—The branches of the profunda artery are, the external 
circumflex, internal circumflex, and three perforating arteries. 
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The Heternal circumflex artery (circumflexa femoris externa) 
passes outwards beneath the sartorius and rectus and in front of 
the crureus muscle, crossing between the divisions of the crural 
nerve, and divides into three sets of branches; ascending, which 
pass upwards beneath the sartorius, rectus, and tensor vaging 
femoris, and inosculate with the terminal branches of the gluteal 
artery; descending, which pass downwards beneath the rectus 
muscle to inosculate with the superior articular arteries of the 
popliteal; and middle, which continue the original course of the 
artery around the thigh, pierce the vastus externus, and anastomose 
with branches of the ischiatic, internal circumflex, and superior 
perforating artery. It supplies the muscles of the anterior and 
outer side of the thigh. 

The Internal circumflex artery (circumflexa femoris interna) 
winds around the inner side of the neck of the femur, passing be- 
tween the pectineus and psoas, and over the upper border of the 
adductor brevis to the tendon of the obturator externus, which it 
accompanies to the space between the quadratus femoris and upper 
border of the adductor magnus. While on the obturator externus 
it gives off a branch which is distributed to that muscle, the ad- 
ductor brevis, and gracilis, and anastomoses with the obturator 
artery. It next gives off an articular branch, which enters the 


hip-joint through the notch in the acetabulum; and terminates in 


several branches which inosculate with the ischiatic, external cir- 
cumflex, and superior perforating artery. 

The Superior perforating artery passes backwards near the lower 
border of the pectineus, pierces the adductor brevis and magnus 
near the femur, and is distributed to the posterior muscles of the 
thigh ; inosculating with the circumflex, ischiatic, and middle per- 
torating artery. 

The Middle perforating artery pierces the tendons of the ad- 
ductor brevis and magnus, and is distributed like the superior; 
inosculating with the superior and inferior perforating. From this 
branch is given off the nutritious artery of the femur. 

The Inferior perforating artery is given off below the adductor 
brevis, and pierces the tendon of the adductor magnus, supplying 
it and the flexor muscles, and inosculating with the middle perfo- 
rating artery above, and the articular branches of the popliteal 
below. It is through the medium of the branches of the profunda 
which inosculate above with branches of the internal iliac, and 
below with those of the popliteal artery, that the collateral cir- 
culation is maintained in the limb after ligature of the femoral 
artery. 

The Muscular branches are given off by the femoral artery 
throughout the whole of its course. They supply the muscles in 
immediate proximity with the artery, particularly those of the an- 
terior aspect of the thigh. One of these branches, larger than the 
rest, arises from the femoral immediately below the origin of the 
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rofunda, and passing outwards between the sartorius and rectus, 

ivides into branches, which are distributed to all the muscles of 
the anterior aspect of the thigh. This may be named the superior 
muscular artery. 

The Anastomotica magna (articularis genu superficialis) arises 
from the femoral near its termination at the opening in the adduc- 
tor magnus, and divides into a superficial and deep branch. The 
superficial branch accompanies the internal saphenous nerve to the 
knee, and piercing the fascia lata is distributed to the integument. 
The deep branch passes onwards through the substance of the 
vastus internus muscle, resting on the tendon of the adductor 
magnus, to the knee; where it inosculates with the internal arti- 
cular branches of the popliteal, and the recurrent of the anterior 
tibial. It also sends a branch through the vastus internus, which 
supplies the synovial membrane of the joint, and inosculates with 
the superior external articular artery and external circumflex. 


POPLITEAL SPACE. 


This is a space of a diamond shape, situated at the back of the 
knee joint. It is bounded below by the outer and inner heads of 
the Gastrocnemius, above by the outer and inner hamstrings, in 
front by the posterior ligament of the knee-joint, and is covered in 
behind by the fascia lata of the thigh. It contains the popliteal 
vessels and their branches, the divisions of the great sciatic nerve, 
termination of the external saphenous vein, branches of the obtu- 
rator and lesser sciatic nerves, lymphatic glands, and areolar tissue. 
The popliteal artery lies at the bottom of this space, immediately 

in contact with the ligamentum posticum Winslowii, the vein lying 
_ superficial to it, and the internal popliteal nerve superficial to both 
vein and artery; the external popliteal nerve (perineal) descends on 
the outer side of the space, in contact with the Biceps tendon, and 
the lymphatic glands (four or five in number) surround the artery. 


POPLITEAL ARTERY, 


The popliteal artery (poplitea, Fig. 213) commences from the 
termination of the femoral at the opening in the adductor magnus 
muscle, and passes obliquely outwards through the middle of the 
popliteal space to the lower border of the popliteus muscle, where 
it divides into the anterior and posterior tibial artery. In 
ee the popliteal artery is remarkable for the thickness of its 
walls, 
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Plan of the Relations of the Popliteal Artery. 


Superjicially. 
Semi-membranosus, 
Popliteal nerve, 
Popliteal vein, 


Gastrocnemius, 
Plantaris, 
Soleus. 
Outer Side. 
Inner Side. Biceps, 
Semi-membranosus, Popliteal Artery. External condyle, 
Internal condyle, Gastrocnemius, 
Gastrocnemius. pear obi Plantaris, 
Soleus. 
Deeply. 
Femur, 


Ligamentum posticum Winslowii, 
Popliteal fascia. 


Relations.—-In its course downwards it rests on the femur, then 
on the posterior ligament of the knee-joint, then on the fascia sover- 
ing the popliteus muscle. Superficially it is in relation with the 
semi-membranosus muscle, next with a quantity of fat which sepa- 
rates it from the deep fascia, and, near its termination, with the 
gastrocnemius, plantaris, and soleus; superficial and external to it 
is the popliteal vein, and still more superficial and external the in- 
ternal popliteal nerve. By its inner side it is in relation with the 
semi-membranosus, internal condyle of the femur, and inner head 
of the gastrocnemius; and by its outer side with the biceps, exter- 
nal condyle of the femur, outer head of the gastrocnemius, plantaris, 
and soleus. 

Branches.—The branches of the popliteal artery are, the 


Superior external articular, Inferior external articular, 
Superior internal articular, Inferior internal articular, 
Azygos articular, Sural. 


The Superior articular arteries (articulares genu superiores), 
eaternal and internal, wind around the femur, immediately above 
the condyles, to the front of the knee-joint, anastomosing with each 
other, with the external circumflex, anastomotica magna, inferior 
articular, and recurrent of the anterior tibial. The external passes 
beneath the tendon of the biceps, and the internal through an 
arched opening beneath the tendon of the adductor magnus. They 
supply the knee-joint and lower part of the femur, and give 
branches to the vasti muscles. 

The ra articular artery (articulares genu media) pierces the 
posterior ligament of the joint, the ligamentum posticum Winslowii, 
and supplies the crucial ligaments and synovial membrane. There 
are, frequently, several posterior articular arteries. 

The Inferior articular arteries (articulares genu inferiores) wind 
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around the head of the tibia immediately below the joint; and 
anastomose with each other, the superior articular arteries, and 
the recurrent of the anterior tibial. The external passes beneath 
the two external lateral ligaments of the joint, the internal beneath 
the internal lateral ligament. They supply the knee-joint and the 
heads of the tibia and fibula. 

The Sural arteries (surales; sura, the calf) are two muscular 
branches of large size, distributed to the two heads of the gastroc- 
nemius muscle. Other muscular branches are given off from the 
upper part of the popliteal artery to supply the hamstring muscles. © 


ANTERIOR TIBIAL ARTERY, 


The anterior tibial artery (tibialis antica) passes forwards be- 
tween the two heads of the tibialis posticus muscle, and through 
the opening in the upper part of the interosseous membrane, to the 
anterior tibial region. It then runs down the anterior aspect of the 
leg to the ankle-joint, where it becomes the dorsalis pedis. 

Relations.—In its course it rests on the interosseous membrane 
(to which it is connected by a little tendinous arch which is thrown 
across it), the lower part of the tibia, and the anterior ligament of 
the joint. In its upper third it is situated between the tibialis 
anticus and extensor longus digitorum, lower down between the 
tibialis anticus and extensor proprius pollicis; and just before it 
reaches the ankle it is crossed by the tendon of the extensor proprius 
pollicis, and becomes placed between that tendon and the tendons 
of the extensor longus digitorum. Its immediate relations are the 
venz comités and anterior tibial nerve; the latter lies at first to its 
outer side, at about the middle of the leg it is placed superficially 
to the artery, and at the ankle is again at its outer side. 


Plan of the Relations of the Anterior Tibial Artery. 
Front. 


Deep fascia, 

Tibialis anticus, 

Extensor longus digitorum, 
Extensor proprius pollicis, 
Anterior tibial nerve. 


Outer Side. 

Inner Side, ' hie Anterior tibial nerve, 
Tibialis anticus, Anterior Tibial Extensor longus digitorum, 
Tendon of extensor pro- Artery. Extensor proprius pollicis, 

prius pollicis. _| Tendons of extensor lon- 
gus digitorum. 
Behind. 
Interosseous membrane, 
Tibia (ower fourth), 


Ankle-joint. 


Branches.—The branches of the Anterior Tibial Artery are, the 
Recurrent, External malleolar, 
Muscular, Internal malleolar. 
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The Recurrent branch (tibialis recurrens) passes upwards beneath 
the origin of the tibialis anticus muscle to the front of the knee- 
ms joint, upon which it is distributed, anasto- 

sae ia mosing with the articular arteries. 

\ Hy The Muscular branches are numerous, 
they supply the muscles of the anterior 
tibial region. 

The Malleolar arteries (malleolares an- 
teriores) are distributed to the ankle-joint ; 
the external, passing beneath the tendons 
of the extensor longus digitorum and pe- 
roneus tertius, inosculates with the ante- 
rior peroneal artery and dorsalis pedis ; 
the internal, beneath the tendons of the 
extensor proprius pollicis and tibialis an- 
ticus, inonenatise with branches of the pos- 
terior tibial and internal plantar artery. 
They supply branches to the ankle-joint. 

The Dorsatis Pepis ArrEry is continued 
forward along the tibial side of the dorsum 
of the foot, from the ankle to the base of 
the metatarsal bone of the great toe, where 
it divides into two branches, one of which 
dips between the two heads of the first 
dorsal interosseous muscle into the sole of 
the foot, and becomes continuous with the 
deep plantar arch; the other, called dorsalis 
hallweis, rans forwards in the first inter- 
osseous space. 

Relations.—The dorsalis pedis is situated 
along the outer border of the tendon of the 
extensor proprius pollicis; at its fibular 
side is the innermost tendon of the ex- 
tensor longus digitorum, and near its ter- 
mination, it is crossed by the inner tendon 
of the extensor brevis digitorum. It is 
accompanied by venz comites, and has the 
continuation of the anterior tibial nerve 
its outer side. 


* Anterior aspect of the leg and foot, showing the anterior tibial and dorsalis 
pedis artery ; the tibialis anticus has been removed. 1. ‘l'endon of insertion 
of the quadriceps extensor muscle. 2. Insertion of the ligamentum patelle 
into the lower border of the patella. 3. Tibia. 4, Extensor proprius pollicis 
muscle. 5. Extensor longus digitorum. 6. The peronei. 7. Inner belly of 
the gastrocnemius and soleus. 8, Annular ligament. 9. Anterior tibia 
artery. 10. Its recurrent branch inosculating with P). inferior articular, 
and (1) superior articular arteries, branches of the popliteal. 11. Internal 
malleolar artery. 17, External malleolar inosculating with the anterior 
peroneal artery 12. 138. Dorsalis pedis artery. 14. Tarsea and metatarsea ; 
the tarsea is nearest the ankle, the metatarsea is seen giving off the interosseex. 
15. Dorsalis hallucis artery. 16. Continuation of the dorsalis pedis into the 
sole of the foot. 
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Plan of the Relations of the Dorsalis Pedis Artery. 
In Front. 
Integument, 
Deep fascia, 
Inner tendon of extensor 
brevis digitorum. 


Outer Side. 
Inner Side. | D lis Pedi Tendon of extensor lon- 
orsalis Pedis us dicitoru 
Hanger Pee ensor ciel | Artery. Bordee of Spiess brevis 
Pp po . digitorum, 


Anterior tibial nerve. 
Behind. 
Bones and ligaments of the tarsus. 


_ Branches.—The branches of this artery are, the 
.Tarsal, Dorsalis hallucis, 
Metatarsal, Magna pollicis. 


The Tarsal (externa) arches transversely across the tarsus, 
beneath the extensor brevis digitorum muscle, and supplies the 
articulations of the tarsal bones and outer side of the foot: it anas- 
tomoses with the external malleolar, peroneal arteries, and external 
plantar. 

The Metatarsal forms an arch (arcus tarseus vel dorsalis pedis) 
_across the base of the metatarsal bones, and supplies the outer side 

of the foot; anastomosing with the tarsal and external plantar 
artery. From its convex side the metatarsal gives off three 
branches, interosseous, which pass forward upon the dorsal inter- 
osseous muscles, and divide into branches (dorsal collateral) for the 
supply of the sides of the toes between which they are placed. At 
their commencement these interosseous branches receive the pos- 
terior perforating arteries from the plantar arch, and opposite the 
heads of the metatarsal bones are joined by the anterior perforating 
branches from the digital arteries. The interosseous artery of the 
fourth interosseous space, in addition to the two dorsal collateral 
branches into which it bifurcates, sends a third branch to the outer 
side of the little toe. 

The Dorsalis hallucis (interossea dorsalis prima) runs forward 
upon the first dorsal interosseous muscle, and at the base of the first 
phalanx divides into two branches, one of which passes inwards be- 
neath the tendon of the extensor proprius pollicis, and is distributed 
to the inner border of the great toe, while the other bifurcates into 
two dorsal collateral digital branches for the adjacent sides of the 
great and second toe. 

The Arteria magna pollicis arises from the dorsalis pedis, while 
in the metatarsal space and just before its inosculation with the 
external plantar artery. It sends a digital branch to the inner 
border of the great toe on its plantar aspect, and bifurcates to 
supply the plantar collateral digital branches of the great and 
second toe. ? ; 

co 2 
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POSTERIOR TIBIAL ARTERY. 


The posterior tibial artery (tibialis postica) passes obliquely 
downwards along the tibial side of the leg from the lower border of 
the popliteus muscle to the concavity of the os calcis, where it di- 
vides into the internal and external plantar artery. 

Relations.—In its course it lies first on the tibialis posticus, next 
on the flexor longus digitorum, then on the tibia; it is covered in 
by the intermuscular fascia which separates it above from the 
soleus, below from the deep fascia and integument. It is accom- 
panied by venze comites, and by the posterior tibial nerve, which 
lies to its inner side at first, and to its outer side for the rest of its 
course, 


Plan of the Relations of the Posterior Tibial Artery. 


Superyicially. 
Soleus, 
Deep fascia, 
Intermuscular fascia. 


Inner Side. | 


Posterior tibial nerve 
(upper thira), 
ein, 


Outer Side. 


Posterior tibial nerve 
(lower two-thirds), 
ein. 


Posterior Tibial 
Artery. 


Deeply. 
Tibialis posticus, 
Flexor longus digitorum, 
Tibia. 


Branches.—The branches of the posterior tibial artery are, the 


Peroneal, Internal calcanean, 
Nutritious, Internal piantar, 
Muscular, External plantar. 


The PERONEAL ARTERY (peronsa; fibularis) is given off from the 
posterior tibial at about two inches below the lower border of the 
popliteus muscle ; it is nearly as large as the anterior tibial artery, 
and passes obliquely outwards to the fibula. It then runs down- 
wards along the inner border of the fibula to its lower third, where 
it divides into the anterior and posterior peroneal. 

Relations.—The peroneal artery rests on the tibialis posticus 
muscle, and is covered in by the soleus, intermuscular fascia, and 
flexor longus pollicis, having the fibula to its outer side. 

Branches.—The branches of the peroneal artery are, muscular 
to the soleus and neighbouring muscles: nutrient to the fibula; 
and two terminal branches anterior and posterior peroneal. 

The Anterior peroneal artery (peronzea antica vel perforans) 
pierces the interosseous membrane at the lower third of the leg, 
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and is distributed on the front of the outer malleolus, anastomosing 
with the external malleolar and tarsal artery. 

The Posterior peroneal continues onwards 
along the posterior aspect of the outer malleo- 
lus to the side of the os calcis, to which and to 
the muscles arising from it, it distributes ex- 
ternal caleanean branches. It anastomoses 
with the anterior peroneal, tarsal, external 
plantar, and posterior tibial artery; with the 
latter by means of a small transverse branch 
(ramus anastomoticus transversus). 

The Nutritious artery (nutritia tibie) of 
the tibia arises from the trunk of the poste- 
rior tibial, frequently above the origin of the 
peroneal, and proceeds to the nutritious canal, 
which it traverses obliquely from below up- 
wards. 

The Muscular branches of the posterior 
tibial artery are distributed to the soleus and 
deep muscles of the posterior aspect of the 
leg. One of these branches is deserving of 
notice, a recurrent branch, which arises from 
the posterior tibial above the origin of the 
peroneal artery, pierces the soleus, and is 
distributed on the inner side of the head of 
the tibia, anastomosing with the inferior in- 
ternal articular. 

The Internal calcanean branches, three or 
four in number, proceed from the posterior 
tibial artery immediately before its division ; 
they are distributed to the integument, to the 
inner side of the os calcis, and to the muscles 
which arise from itsinner tuberosity; andanas- 
tomose with the external calcanean branches 
of the posterior peroneal, and with all the 
neighbouring arteries, forming around the heel 
a network of inosculations, rete calcaneum. 


* Posterior view of the leg, showing the popliteal and posterior tibial 
artery. 1. Tendons of the inner hamstring. 2. Tendon of the biceps. forming 
the outer hamstring. 3, Popliteus muscle. 4. Flexor longus digitorum. 
5. Tibialis posticus. 6. The fibula; immediately below the figure is the 
origin of the flexor longus pollicis; the muscle has been removed in order to 
expose the peroneal artery. 7. Peronei muscles, longus and brevis. 8. Lower 
part of the flexor longus pollicis muscle with its tendon. 9. Popliteal artery 
giving off articular and muscular branches ; the two superior articular are seen 
in the upper part of the popliteal space passing above the two heads of the 

strocnemius muscle, which are cut through near their origin. The two in- 

erior are in relation with the popliteus muscle. 10. Anterior tibial artery 
passing through the angular interspace between the two heads of the tibialis 
posticus muscle, 11. Posterior tibial artery. 12. The relative position of the 
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PLANTAR ARTERIES. 


The Internal plantar artery (plantaris interna) proceeds from the 
bifurcation of the posterior tibial at the inner malleolus, and passes 
along the inner border of the foot beneath the 
Fig, 214.* abductor pollicis, supplying the inner border of 

the foot and great toe. 

The External plantar artery (plantaris ex- 
terna), much larger than the internal, passes 
obliquely outwards between the first and second 
layer of the plantar muscles to the fourth meta- 
tarsal space. It then turns transversely inwards 
between the second and third layer, to the first 
metatarsal space, where it inosculates with the 
dorsalis pedis, The transverse portion of the 
artery describes a slight curve, having the con- 
vexity forwards; this is the plantar arch (arcus 
plantaris). 

Branches.—The branches of the external 
plantar artery are, the 


Muscular, 
Articular, 
te collateral, 
Digital, anterior perforating. 
Posterior perforating. 


The Muscular and Articular branches are 
distributed to the muscles of the sole of the 
foot and to the articulations of the tarsus. 

= The Digital branches (interossex plantares) 
are four in number: the first is distributed to the outer side of 
the little toe; the three others pass forward to the cleft between 
the toes, and divide into collateral branches, which supply the ad- 
jacent sides of the three external toes, and the outer side of the 
second. At the bifurcation of the toes, a small branch is sent up- 
wards from each digital artery, to imoseulate with the interosseous 
branches of the metatarsal; these are the anterior perforating 
arteries. 


tendons and artery at the inner ankle from within outwards, previously to their 
passing beneath the internal annular ligament. 13. Peroneal artery, dividing, 
a little below the figure, into two branches; the anterior peroneal is seen piercing 
the interosseons membrane. 14. Posterior peroneal. 

_ * Arteries of the sole of the foot; the first and part of the second layer of 
muscles having been removed. 1. Under and posterior part of the os calcis; 
to which the origins of the first layer of muscles remain attached. 2. Muscu- 
lus accessorius. 38. Long flexor tendons. 4. Tendon of the peroneus longus. 
5. Termination of the posterior tibial artery. 6. Internal plantar, 7. Ex- 
ternal plantar artery. 8. The plantar arch giving off four digital branches, 
which pass forwards on the interossei muscles. Three of these arteries are 
seen dividing, near the heads of the metatarsal bones, into collateral branches 
for adjoining toes. 
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The Posterior perforating are three small branches which pass 
upwards between the heads of the three external dorsal interossei 
muscles, to inosculate with the arch formed by the metatarsal 
artery. 

Vaviatice in the Arteries of the Lower Eutremity.—The femoral 
artery occasionally divides at Poupart’s ligament into two branches, 
and sometimes into three; the former is an instance of the high 
division of the profunda artery; and in the latter the branches 
are the profunda, superficial femoral, and internal circumflex. 
The point of origin of the profunda artery varies considerably in 
different subjects, being sometimes nearer to and sometimes 
farther from Poupart’s ligament, but more frequently the former. 
The branches of the popliteal artery are very liable to variety in 
size; and in all these cases the compensating principle, so constant 
in the vascular system, is manifested. When the anterior tibial is 
of small size, the peroneal is large; and in place of dividing into 
two terminal branches at the lower third of the leg, descends to 
the lower part of the interosseous membrane, and emerges upon 
the front of the ankle, to supply the dorsum of the foot; or the 
posterior tibial and plantar arteries are large, and the external 
plantar is continued between the heads of the first dorsal inter- 
osseous muscle, to be distributed to the dorsal surface of the foot. 
Sometimes the posterior tibial artery 1s small and thread-like: 
and the peroneal, after descending to the ankle, curves inwards to 
the inner malleolus, and divides into the two plantar arteries. 
If, in this case, the posterior tibial be sufficiently large to reach 
the ankle, it inosculates with the peroneal previously to the 
division of the latter. The internal plantar artery sometimes 
takes the distribution of the external plantar, which is short and 
diminutive, and the latter not untfrequently replaces a deficient 
dorsalis pedis. 

The varieties of arteries are interesting in the practical applica- 
tion of a knowledge of their principal forms to surgical operations ; 
in their transcendental anatomy, as illustrating the normal type 
of distribution in animals; or, in many cases, as diverticula per- 
mitted by Nature, to teach her observers two important prin- 
ciples :—jirst, in respect to herself, that, however in her means she - 
may indulge in change, the end is never overlooked, and a limb is 
as surely supplied by a leash of arteries, various in their course, as 
by those which we are pleased to consider normal in distribution ; 
and secondly, with regard to us, that we should be keenly alive to 
whatever is passing beneath our observation, and ready in the 
most serious operation to deviate from our course, and avoid—or 
give eyes to our knife, that it may see—the concealed dangers 
which it is our pride to be able to contend with and vanquish. 


PULMONARY ARTERY. 


The pulmonary artery (arteria pulmonalis) arises from the left 
side of the base of the right ventricle in front of the origin of the 
aorta, and ascends obliquely for the space of two inches to the 
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under surface of the arch of the aorta, where it divides into the 
right and left pulmonary artery. In its course upwards and back- 
wards it inclines to the left side, crossing the commencement of 
the aorta, and is connected by its left branch to the under surface 
of the arch by a thick and impervious cord (ligamentum arte- 
riosum; chorda ductus arteriosi), the remains of the ductus arte- 
riosus of the foetus. 

Relations.—lt is enclosed for nearly the whole of its extent by 
the pericardium, and receives the attachment of the fibrous portion 
of that membrane by its upper portion. Behind, it rests against 
the ascending portion of the arch of the aorta and left auricle, on 
either side is the appendix of the corresponding auricle with a 
coronary artery ; and above, the superficial cardiac plexus, and the 
cord of the ductus arteriosus. 

The Right pulmonary artery, longer and somewhat larger than 
the left, passes transversely outwards behind the ascending aorta 
and superior vena cava to the root of the right lung, where it 
divides into three branches for the three lobes. In its course it 
lies parallel with and in front of the right bronchus. 

The Left pulmonary artery, shorter and smaller than the right, 
crosses the descending aorta and left bronchus to the root of the 
left lung, where it divides inte two branches for the two lobes. 

The pulmonary arteries divide and subdivide in the structure of 
the lungs, and terminate in capillary vessels which form a network 
around the air-passages and cells, and become continuous with the 
radicles of the pulmonary veins. 

Relations—In the root of the right lung, examined from above 
downwards, the pulmonary artery is situated between the bronchus 
and pulmonary veins, the former being above, the latter below: 
in the root of the left lung the artery is highest, next the bronchus, 
and then the veins. On both sides from before backwards, the 
' artery is situated between the veins and bronchi, the former being 
in front, the latter behind. 
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CHAPTER VII. 


Cf DEE VEINS: 


TuE veins are the vessels which return the blood to the auricles 
of the heart, after it has been circulated by the arteries through 
the various tissues of the body. They are much thinner in struc- 
ture than the arteries, so that when emptied of their blood they 
become flattened and collapsed. The veins of the systemic circula- 
tion convey the dark-coloured and impure or venous blood from the 
capillary system to the right auricle of the heart, and they are 
found after death to be more or less distended with that fluid. 
The veins of the pulmonary circulation resemble the arteries of the 
systemic circulation in containing during life the pure or arterial 
blood, which they transmit from the capillaries of the lungs to the 
left auricle. 

The veins commence by minute radicles in the capillaries which 
are everywhere distributed through the textures of the body, and 
converge to constitute larger and larger branches, till they termi- 
nate in the main trunks which convey the venous blood directly 
to the heart. In diameter they are larger than the arteries, and, 
like those vessels, their combined arese would constitute a hollow 
cone, whereof the apex is placed at the heart, and the base at the 
surface of the body. It follows from this arrangement, that the 
blood in returning to the heart is passing from a larger into a 
smaller channel, and therefore that it increases in rapidity during 
its course. 

f Veins admit of a threefold division into superficial, deep, and 
sinuses. 

The Superficial veins return the blood from the integument and 
pibewticial structures, and take their course between the layers of 
the superficial fascia; they then pierce the deep fascia in the most 
convenient and protected situations, and terminate in the deep 
veins. They are unaccompanied by arteries, and are the vessels 
usually selected for venesection. 

The Deep veins are situated among the deeper structures of the 
body, and generally in relation with the arteries; in the limbs they 
are enclosed in thé same sheath with those vessels, and they return 
the venous blood from the capillaries of the deep tissues. In com- 
pany with all the smaller, and also with the secondary arteries, as 
the brachial, radial, and ulnar in the upper, and the tibial and 
peroneal in the lower extremity, there are two veins, placed one at 
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each side of the artery, and named ven comites. The larger arte- 
ries, as the axillary, subclavian, carotid, popliteal, femoral, are 
accompanied by a single venous trunk; and certain veins, such as 
those of the cranium, spinal canal, liver, and larger veins of bones, 
run apart from arteries. Sinuses differ from veins in their struc- 
ture; and also in their mode of distribution, being confined to 
especial organs and situated within their substance. The principal 
venous sinuses are those of the dura mater, diploé, cancellous 
structure of bones, and uterus. 

The communications between veins are more frequent than those 
of arteries, and they take place between the larger as well as the 
smaller vessels; the venze comites communicate with each other in 
their course by means of short transverse branches which pass 
across from one to the other. These communications are strikingly 
exhibited in the frequent inosculations of the spimal veins, and in 
the various venous plexuses, as the spermatic plexus, and yesical 
plexus. ‘The office of these inosculations is very apparent, as tend- 
ing to obviate the obstructions to which veins are particularly liable 
from the thinness of their coats, and from their inability to over- 
come much impediment by the force of their current. 

Veins, like arteries, are composed of three coats, external, middle, 
and internal. 

The Haternal coat is the thickest of the three, increasing by 
degrees from the smallest to the largest; in the former gradually 
diminishing until it is lost altogether, and nothing remains but the 
one coat of the capillary; in the veins of medium size acquiring 
double the thickness of the middle coat, and in some of the large 
veins attaining four or five times its thickness. In structure it 
resembles the external coat of arteries, consisting of areolar tissue 
interwoven with a network of elastic fibres of the finer and coarser 
kind. In some of the larger veins, as the inferior vena cava, the 
trunks of the hepatic veins, and vena porte, there exists besides, a 
layer of longitudinal smooth muscular fibres, a f~ the inner 
half or two-thirds of the external coat, and, where the middle coat 
is absent, lying in contact with the internal coat. This muscular 
stratum is met with in its highest stage of development in that 
portion of the inferior vena cava which is embedded in the liver, 
i muscular fibres being intermingled with a fine network of elastic 

ores. 

The Middle or contractile coat is thin, but firmer than the 
external, and composed of areolar tissue, elastic tissue, and smooth 
muscular fibres; the two latter being less in quantity than in the 
corresponding coat of arteries, and the muscular fibres being more 
abundant in the medium-sized than in the larger veins. The 
especial character of the middle coat of veins is,-however, the pre- 
sence of longitudinal as well as transverse fibres; the longitudinal 
fibres consisting of closely-reticulated elastic tissue, occurring in 
layers and alternating with the circular layers composed of smooth 
muscular fibres intermingled with areolar tissue and fine elastic 
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fibres. The number of layers constituting the middle coat varies, 
according to the size and thickness of the vessel, from five to ten ; 
and they are so disposed that the inner and outer layers are mus- 
cular, while the longitudinal elastic layers are more abundant 
towards the inner than the outer portion of the coat, and, although 
stratified, communicate with each other at different points so as to 
form one continuous whole. In the veins of the lower extremity 
the middle coat is thicker than elsewhere, and in certain of the 
veins of the lower limb, as the popliteal, profunda, and saphenz, 
there exists an additional layer on the inner aspect of the middle 
coat, a layer composed of areolar tissue intermingled with fine 
elastic fibres and having a longitudinal fibrillation ; the longitwdi- 
nal lamina of the middle coat. In tracing the veins downwards to 
those of the smallest size, the layers of areolar tissue mingled with 
fine elastic fibres are the first to disappear; then the muscular 
element is reduced toa single layer, while its cells are separated 
and scanty and finally cease; the elastic element consisting of a 
network of fine elastic fibres is continued further and becomes con- 
tinuous with the coat of the capillaries. In that portion of the in- 
ferior cava which is embedded in the liver and in the larger hepatic 
veins, the middle coat is wanting and the external and internal coat 
are in contact. 

The Internal coat, stronger than that of arteries, is composed of 
an epithelium and an elastic membrane, between which is situated 
a striated nuclear lamella. The epithelium consists of nucleated 
cells, which are elongated in veins of large and medium size; 
elliptic and almost round in the smallest veins, and cease altogether 
in the transitional veins. The elastic membrane is not homogeneous 
and fenestrated as in arteries, but composed of a closely areolated 
longitudinal network of coarse and fine elastic fibres. In the 
smallest veins this membrane is lost and its place supplied by a 
layer of homogeneous or sub-fibrous areolar tissue. 

The veins which open into the heart, have an external annular 
layer of muscular fibres similar to those of the heart and presenting 
the same anastomosing structure. They are met with on the 
superior and inferior vena cava and around the pulmonary veins. 
Smooth muscular fibres are found in the veins of the gravid uterus 
in great abundance and highly developed, in all the three coats ; 
while in other veins the muscular element is altogether absent, as 
in the maternal portion of the placenta; the greater part of the 
veins of the eaeeral substance and pia mater; the sinuses of the 
dura mater and of the bones; the veins of the corpora cavernosa; 
probably those of the spleen; and the veins of the retina. These 
veins are simply composed of condensed areolar tissue more or less 
completely developed and lined by epithelium; the sinuses of the 
dura mater have besides some fine elastic fibres. 

The Valves of veins are composed of a thin stratum of areolar 
tissue mingled with fine elastic fibres, and coated on the two sur- 
faces with the epithelial lining of the vessel. ‘The segments or flaps 
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of the valves of veins are semilunar in form, and arranged in pairs, 
one upon either side of the vessel; in some instances there is but a 
ie oie single flap, which has a spiral direction, 
dba and occasionally there are three. The free 
border of the valvular flaps is concave, and 
directed forwards, so that while the current 
of blood is permitted to flow freely towards 
the heart, the valves are distended, and 
the current intercepted, if the stream be- 
come retrograde inits course. On the car- 
diac side of each valve the vein is expanded 
into two pouches (sinuses), corresponding 
with the flaps of the valves, which give to 
the distended or injected vein a knotted 
appearance. The valves are most nume- 
rous in the veins of the extremities, par- 
~ ticularly in the deeper veins, and they are 
generally absent in the very small veins, and in the veins of the 
viscera, as in the portal and cerebral veins ; they are also absent in 
the large trunks, as in the vene cavee, vene azygos, iInmnominate, 
and iliac veins. 

Sinuses are venous channels, excavated in the structure of an 
organ, and lined by the internal coat of the veins; of this structure 
are the sinuses of the dura mater, whose external covering is the 
fibrous tissue of the membrane. The external investment of the 
sinuses of the uterus is the tissue of that organ; and that of the 
bones, the lining membrane of the cells and canals. 

Veins, like arteries, are supplied with nutritious vessels, the vasa 
vasorum; their nervous filaments, few in number and of small size, 
are derived from the sympathetic and spinal system; they have 
been found only on the larger veins; as, the vene cave, iliacs, 
crural, jugular, vertebral, and sinuses of the dura mater. 

I shall describe the veins according to the primary division of the 
body; taking first, those of the head and neck; next, those of the 
upper extremity; then, those of the lower extremity; and lastly, 
the veins of the trunk. 


a 
Ru 


VEINS OF THE HEAD AND NECK. 


The veins of the head and neck may be arranged into three 
groups, namely, veins of the exterior of the head, veins of the diploé 
and interior of the cranium, veins of the neck. 

The veins of the exterior of the head are, the 


Facial, Temporo-maxillary, 
Internal maxillary, Posterior auricular, 
Temporal, Occipital. 


* Shows the arrangement of the valves of veins. A, The vein cut open and 
two pairs of valves exposed. 3B. The valves closed; showing the pouching 
which takes place on the proximal side of the valves. 
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The Facial vein (favialis anterior) commences on the anterior 
part of the head in a venous plexus, formed by the communications 
of the branches of the temporal, and descends along the middle line 
of the forehead, under the name of frontal vein, to the root of the 
nose, where it is connected with its fellow of the opposite side by a 
communicating trunk, the nasal arch. There are usually two 
frontal veins, which communicate by a transverse inosculation ; but 
sometimes the vein is single and bifurcates at the root of the nose, 
into the two angular veins. From the nasal arch the frontal is 
continued downwards by the side of the root of the nose, and near 
the angle of the eye, under the name of angular vein; it then 

asses beneath the zygomatic muscles, becomes the facial vein, and 

escends along the anterior border of the masseter muscle, crossing 
the body of the lower jaw by the side of the facial artery, to the 
submaxillary gland, and from thence to the internal jugular vein, 
in which it terminates. 

The branches which the facial vein receives in its course are, the 
supra-orbital, which joins the frontal vein; the dorsal veins of the 
nose, which terminate 
in the nasal arch; the 
ophthalmic, which com- 
municates with the an- 
gular vein; the palpe- 
bral and nasal, which 
open into the angular 
vein; a considerable 
trunk, the deep facial 
(maxillaris interna an- 
terior), which returns 
the blood from the 
spheno-maxillary fossa, 
from the infraorbital, 
palatine, vidian, and 
spheno-palatine veins, 
and joins the facial be- 
neath the zygomatic 
process of the superior 
maxillary bone; and 
the veins corresponding 
with the branches of the 
facial artery. 

The Internal mazil- 
lary vein receives the 
veins from the zygomatic and pterygoid fossa, which correspond 
generally with the branches of the internal maxillary artery; they 


* Superficial veins of the head and neck. 1. Fascial. 2. Temporal. 
3. Transverse facial. 4, Posterior auricular. 5. Internal maxillary. 6, Ex- 
ternal jugular. 7. Posterior external jugular. 8. Anterior jugular. 9, Pos- 
terior scapular. 10. Internal jugular. 11. Occipital, 12. Subclavian, 
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are sO numerous and communicate so freely as to constitute a 
pterygoid plecus. Passing backwards behind the neck of the lower 
jaw, the internal maxillary joins the temporal vein. ; 

The Temporal vein commences on the vertex of the head by a 
plexiform network, which is continuous with the frontal, opposite 
temporal, auricular, and occipital vein. The ramifications of this 
plexus form an anterior and posterior branch which unite imme- 
diately above the zygoma; the trunk is here joined by another large 
vein, the middle temporal, which collects the blood from the tem- 
poral muscle and outer segment of the orbit, and pierces the 
temporal fascia near the root of the zygoma. The temporal vein 
then descends in the substance of the parotid gland to the angle of 
the lower jaw, where it divides into two trunks, one of which, 
mounting upon the sterno-mastoideus muscle, constitutes the ex- 
ternal jugular vein; while the other, uniting first of all with the 
internal maxillary and then with the facial vein, becomes the 
temporo-maxillary vein. The temporal vein receives the anterior 
auricular, masseteric, transverse facial, and parotid veins. 

The Temporo-mawillary vein, a short trunk formed by the union 
of the temporo-maxillary trunk and facial vein, sends a branch to 
the anterior jugular, and terminates in the internal jugular vein. 
It receives the lingual, laryngeal, and superior thyroid vein. 

The Posterior auricular vein communicates with the plexus of 
the vertex of the head, and descends behind the ear to join the 
external jugular vein near its origin. It receives in its course the 
veins of the external ear and the stylo-mastoid vein. 

The Occipital vein commencing posteriorly in the plexus of the 
vertex of the head, follows the direction of the occipital artery, and 
passing deeply beneath the muscles of the back part of the neck, 
terminates in the external or internal jugular vein. This vein 
communicates with the lateral sinus by means of a large branch 
which passes through the mastoid foramen, the mastoid vein. 


VEINS OF THE DIPLOE, 


The diploé of the bones of the head is furnished in the adult with 
irregular sinuses (ven diploeticce), which are formed by a conti- 
nuation of the internal coat of the veins into the osseous canals in 
which they are lodged. At the middle period of life these sinuses 
are confined to separate bones; but in old age, after the ossification 
of the sutures, they may be traced from one bone to the next. 
They receive their blood from the capillaries supplying the cellular 
structure of the diploé, and terminate externally in the veins of the 
pericranium, internally, in the veins and sinuses of the dura mater ; 
they are separated from the bony walls of the canals by a thin layer 
of medulla. 

Breschet describes four of these diploetic veins, namely, frontal, 
anterior temporal, posterior temporal, and occipital. The frontal, 
the smallest of the four, escapes from the frontal bone at the supra- 
orbital notch, and opens into the supraorbital vein. The anterior 
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temporal also collects the blood from the frontal bone, and termi- 
nates either in the deep temporal veins or in the cavernous sinus. 
The posterior temporal commences in the parietal bone, and opens 
into the lateral sinus, sometimes sending a branch outwards to the 
veins of the scalp. The occipital, the largest of the four, originates 
in the occipital bone, and terminates in the occipital sinus, or ex- 
ternally in the occipital vein. 


CEREBRAL AND CEREBELLAR VEINS. 


The cerebral veins are remarkable for the absence of valves, and 
for the extreme tenuity of their coats. They may be arranged into 
the superficial, and deep or ventricular veins. 

The Superficial cerebral veins are situated on the surface of the 
hemispheres lying in the grooves formed by the convexities of the 
convolutions. They are named from the position which they may 
chance to occupy on the surface of the brain, either superior or in- 
ferior, internal or external, anterior or posterior. 

The Superior cerebral veins, seven or eight in number at each 
side, pass obliquely forwards, and terminate in the superior longi- 
tudinal sinus, in the opposite direction to the course of the stream 
of blood in the sinus. In the infant the direction of these veins is 
nearly transverse. 

The Deep or Ventricular veins commence within the lateral ven- 
tricles by the veins of the corpora striata and those of the choroid 
pleaus, which unite to form the two venz Galeni. 

The Venew Galeni pass backwards in the structure of the velum 
interpositum ; and escaping through the fissure of Bichat, termi- 
nate in the straight sinus. 

The Cerebellar veins are disposed, like those of the cerebrum, on 
the surface of the lobes of the cerebellum; they are situated, some 
on the superior, some on the inferior surface, while others occupy 
the borders of the organ. They terminate in the lateral and 
petrosal sinuses. 

SINUSES OF THE DURA MATER. 


The sinuses of the dura mater are irregular channels formed by 
the splitting of the layers of that membrane, and lined on their 
inner surface by a continuation of the internal coat of the veins. 
They may be divided into two groups—those situated at the upper 
and back part of the skull, and those of the base of the skull. The 
former are, the 


Superior longitudinal sinus, Occipital sinuses, 
Inferior longitudinal sinus, Lateral sinuses. 
Straight sinus, 


The Superior longitudinal sinus is situated in the attached 
margin of the falx cerebri, and extends along the middle line of 
the arch of the skull, from the foramen cecum in the frontal, to 
the inner tuberosity of the occipital bone, where it divides into the 
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two lateral sinuses. It is triangular in form, small in front, and 
increases gradually in size as it passes backwards; it receives the 
superior cerebral veins which open into it obliquely, numerous 
small veins from the diploé, and near the posterior extremity of 


Fig. 217.* 


the sagittal suture the parietal veins, from the pericranium and 
scalp. Examined in its interior, it presents numerous transverse 
fibrous bands (trabecule) the chorde Willisii, which are stretched 
across its inferior angle; and some small white granular masses, 
the glandule Pacchioni; the oblique openings of the cerebral 
veins, with their valve-like margin, are also seen on the walls of 
the sinus. 

The termination of the superior longitudinal sinus in the two 
lateral sinuses forms a considerable dilatation, into which the 
straight sinus opens from the front, and the occipital sinuses from 
below. This dilatation is named the torewlar Herophilit, and is 
the point of communication of six sinuses, the superior longitudinal, 
two lateral, two occipital, and the straight. 

The Inferior longitudinal sinus is situated in the free margin of 


* Sinuses of the upper and back part of the skull. 1. Superior longitudinal 
sinus. 2,2. Cerebral veins opening into the sinus from behind nome 
3. Falx cerebri. 4. Inferior longitudinal sinus. 5. Straight sinus. 6, Vene. 
Galeni. 7. Torcular Herophili. 8. The lateral sinuses, with the occipital 
sinuses between them. 9. The termination of the inferior petrosal sinus of 
one side. 10, Bulbs of the internal jugular veins, corresponding with the 
jugular fosse. 11. Internal jugular veins. 

+ Torcular (a press), from a supposition entertained by the older anatomists 
that the columns of blood, coming in different directions, compressed each 


other at this point. 
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the falx cerebri; it is cylindrical in form, and extends from near the 
crista galli to the anterior border of the tentorium, where it termi- 
nates in the straight sinus. It receives in its course several veins 
from the falx and sometimes one or two from the internal surface 
of the hemispheres. 

The Straight sinus (sinus tentorii) is the sinus of the tentorium ; 
it is situated at the line of union of the falx with the tentorium; 
is prismoid in form, and extends across the tentorium, from the 
termination of the inferior longitudinal sinus to the torcular 
Herophili. It receives the ven Galeni, the cerebral veins from 
the inferior part of the posterior lobes, and the superior cerebellar 
veins. 

The Occipital sinuses (occipitales posteriores) are two canals of 
small size, situated in the attached border of the falx cerebelli; 
they commence by several small veins around the foramen magnum, 
and terminate by separate openings in the torcular Herophili. Not 
unfrequently they communicate Fig. 218." 
with the termination of the es 
lateral sinuses. 

The Lateral sinuses (sinus 
transversi, vel laterales), com- 
mencing at the torcular Hero- 

hili, pass horizontally outwards, 
in the attached margin of the 
tentorium, and then curve down- 
wards and inwards along the base 
of the petrous portion of the 
temporal bone, at each side, to the 
foramina lacera posteriora, where 
they terminate in the internal 
jugular veins. Hach sinus rests 
in its course on the transverse 
groove of the occipital bene, pos- 
terior inferior angle of the parie- 
tal, mastoid portion of the tem- 

oral, and again on the occipital 

one. They receive the cerebral 
veins from the inferior surface of 
the posterior lobes, the inferior 
cerebellar veins, superior petrosal sinuses, mastoid and posterior 
condyloid vein. These sinuses are often unequal in size, the right 
being larger than the left. 


* Sinuses of the base of the skull. 1. Ophthalmic veins. 2. Cavernous 
sinus of one side. 3. Circular sinus; the figure occupies the position of the ° 
pituitary gland in the sella turcica. 4. Inferior petrosal sinus. 5. Trans- 
verse or anterior occipital sinus. 6. Superior petrosal sinus. 7. Internal 
pease vein. 8. Foramen magnum. 9. Occipital sinuses. 10. Torcular 

erophili. 11, 11. Lateral sinuses. 

Pb 
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a 


The sinuses of the base of the skull are, the 


Cavernous, Superior petrosal, 
Inferior petrosal, Transverse. 
Circular, 


The Cavernous sinuses are named from presenting a structure 
similar to that of the corpus cavernosum penis. They are situated 
at each side of the sella turcica, receiving, anteriorly, the ophthalmic 
veins through the sphenoidal fissures, and terminating posteriorly 
in the inferior petrosal sinuses. In the cavernous sinus is the in- 
ternal carotid artery, several filaments of the carotid plexus, the 
third, fourth, ophthalmic, and sixth nerve. The third, fourth, and 


Fig. 219.* 


3rd nerve 
4th nerve ... 


5th nerve 
6th nerve 


{ 


Dura Mater = 


Venous canal. Internal carotid. 


ophthalmic nerves lie in the outer wall of the sinus, just beneath 
the dura mater; the sixth in the inner wall, between the sinus and 
the internal carotid artery. As the nerves approach the sphenoidal 
fissure they change their position, so that at that opening the 
fourth nerve is highest, next, the frontal and lachrymal branches of 


Sphenoidal Fissure. Fig. 220.+ Cavernous Sinus. 


Ath Nerve .....e.0. 

Frontal of 5th ... SEEPS ATE 

Lachrymal of 5th sie ay 

Supr. div. of 3rd . 

Nasal of 5th ...... 3 

Infer. div. of 3rd 5th. 

6th nerve .....00.- = 6th. 
Gasserian 
Ganglion. 


* Diagram of left cavernous sinus seen in section from behind. 
+ Diagram of the nerves passing through the cavernous sinus. 
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the ophthalmic, then the upper division of the third. the nasal 
branch of the ophthalmic, the lower division of the third, and the 
sixth nerves, in the order here given. The artery is separated 
from. the blood flowing through the sinus, by the lining membrane 
of the latter. Besides the ophthalmic vein the cavernous sinus 
receives the cerebral veins of the under part of the anterior lobe, a 
vein from the posterior border of the orbit (sinus spheno-parietalis) 
and the vein of the middle fossa of the cranium. The cavernous 
sinuses communicate by means of the ophthalmic with the facial 
veins, by the circular sinus with each other, and by the superior 
petrosal with the lateral sinuses. 

The Inferior petrosal sinuses are the continuations of the caver- 
nous sinuses backwards along the lower border of the petrous portion 
of the temporal bone at each side of the base of the skull, to the 
foramina lacera posteriora, where they terminate with the lateral 
sinuses in the commencement of the internal jugular veins. 

The Circular sinus (sinus of Ridley; ellipticus) is situated in the 
sella turcica, surrounding the pituitary gland, and communicating 
on each’ side with the cavernous sinus. The posterior segment is 
larger than the anterior. 

The Superior petrosal sinuses pass obliquely backwards along the 
attached border of the tentorium, on the upper margin of the 
petrous portion of the temporal bone, and establish a communica- 
tion between the cavernous and lateral sinus at each side. They 
receive one or two cerebral veins from the inferior part of the middle 
lobes, and a cerebellar vein from the anterior border of the cere- 
bellum. Near the extremity of the petrous bone these sinuses cross 
the oval aperture which transmits the fifth nerve. 

The Transverse sinus (basilaris; occipitalis anterior) passes 
transversely across the basilar process of the occipital bone, forming 
a communication between the two inferior petrosal sinuses. Some- 
times there are two sinuses in this situation, or, more properly, a 
plexus. 


VEINS OF THE NECK. 
The veins of the neck which return the blood from the head are, 


External jugular, Internal jugular, 
Anterior jugular, Vertebral. 


The Hzternal jugular vein, the continuation of the superficial 
division of the temporo-maxillary, augmented by the junction of the 
posterior auricular, and sometimes of the occipital, commences at 
the lower border of the parotid gland, in front of the sterno-mastoid 
muscle. It descends the neck in the direction of a line drawn from 
the angle of the lower jaw to the middle of the clavicle, crosses the 
sterno-mastoid, and terminates near the posterior and inferior 
attachment of that muscle, in the subclavian vein. In its course 
downwards, it lies on the anterior lamella of the deep cervical 
fascia, which separates it from ees muscle, and is 

DD 
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covered in by the platysma myoides and superficial fascia; at the 
root of the neck it pierces the deep cervical fascia. It is accom- 
panied, for the upper half of its course, by the auricularis magnus 
nerve. The branches which it receives are the occipital cutaneous 
and posterior cervical cutaneous, and, near its termination, the 
supra-scapular and posterior scapular. 

The external jugular vein is variable in size, and occasionally 
replaced by two veins. 

The Anterior jugular vem commences on the os hyoides by 
several small ves and by a branch from the temporo-maxillary, 
and passes downwards along the midline of the neck to the sternum ; 
it then turns outwards behind the lower part of the sterno-mastoi- 
deus and opens into the subclavian vein, near the termination of 
the external jugular. The two veins communicate with each other, 
and with the external and internal jugular vein. 

The Internal jugular vein, formed by the convergence of the 
lateral and inferior petrosal sinus, commences at the foramen lace- 
rum posterius on each side of the base of the skull, by a dilatation 
(bulbus venz jugularis), and descends the side of the neck, lying, 
in the first instance, to the outer side of the internal carotid, then 
on the outer side of the common carotid artery to the root of the 
neck, where it unites with the subclavian, and constitutes the vena 
innominata. At its commencement, the internal jugular vein is 
posterior and external to the internal carotid artery and eighth pair 
of nerves, the hypoglossal nerve being behind it; lower down, the 
vein and artery are on the same plane, the glosso-pharyngeal and 
hypoglossal nerve passing forwards between them, the pneumo- 
gastric being between and behind in the same sheath, and the 
nervus accessorius crossing obliquely behind or before the vein at 
its upper part. 

The branches which the internal jugular receives in its course 
are, pharyngeal, occipital, deep division of the temporo-mawillary, 
and middle thyroid. 

The Vertebral vein descends by the side of the vertebral artery, 
in the canal formed by the foramina in the transverse processes of 
the cervical vertebree, and at the root of the neck opens into the 
subclavian vein close to its termination. In the lower part of the 
vertebral canal it frequently divides into two branches, one of which 
advances forwards, while the other passes through the foramen in 
the transverse process of the seventh cervical vertebra, before open- 
ing into the subclavian vein. 

The branches which it receives in its course are the posterior 
condyloid vein, muscular veins, cervical meningo-rachidian veins, 
and near its termination, the superficial and deep cervical veins. 

The Inferior thyroid veins, two, and frequently more in number, 
are situated one on each side of the trachea, and receive the venous 
blood from the thyroid gland. They communicate with each other, 
and with the middle and superior thyroid veins, and form a plexus 
on the front of the trachea. The right vein terminates in the right 
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vena innominata, just at its union with the superior cava; the left 
in the left vena innominata. 


VEINS OF THE UPPER EXTREMITY. 


The veins of the upper extremity are deep and superficial. The 
deep veins accompany the branches and trunks of the arteries, and 
constitute their vene comites. The venze comites of the radial and 
ulnar artery are enclosed in the same sheath with those vessels, and 
terminate at the bend of the elbow in the brachial veins. The 
brachial venze comites are situated one at each side of the artery, 
and open into the axillary vein; the axillary becomes the subcla- 
vian, and the subclavian unites with the internal jugular to form 
the vena innominata. 

The Superficial veins of the arm are, the 


Anterior ulnar vein, Cephalic vein, 
Posterior ulnar vein, Median vein, 
Basilic vein, Median basilic, 
Radial vein, Median cephalic. 


The Anterior ulnar vein collects the venous blood from the inner 

and palmar border of the hand and ascends along the anterior as- 

ect of the inner side of the forearm to the bend of the elbow, where 
it receives the median basilic, and becomes the basilic vein. 

The Posterior ulnar vein commences on the dorsum of the hand 
by the ulnar termination of the venous arch which receives the 
digital veins from the fingers, and, after being joined by a large 
vein, the vena salvatella, from the little finger, ascends along the 
posterior aspect of the forearm to the bend of the elbow, where it 
turns forward and terminates in the anterior ulnar vein. 

The Basilic vein (Bactdikés, royal, or principal) ascends from the 
common ulnar vein formed by the two preceding, along the inner 
side of the upper arm, and near its middle pierces the fascia; it 
then passes upwards to the axilla, and becomes the axillary vein. 

The Radial vein commences on the dorsum of the py by the 
radial termination of the venous arch, which receives the veins of 
the fingers. This origin is increased by the junction of some small 
veins from the thumb. The radial vein ascends the dorsal side of 
the forearm to a little below its middle, then lies on its anterior 
aspect to the bend of the elbow, where it receives the median 
cephalic, and becomes the cephalic vein. 

The Cephalic vein (xepady, the head) ascends along the outer 
side of the upper arm to its superior third; it then enters the 
groove between the pectoralis major and deltoid muscle, where it is 
in relation with the descending branch of the thoracico-acromialis 
artery, and terminates beneath the clavicle in the axillary vein. A 
large communicating branch sometimes crosses the clavicle between 
the external jugular and this vein, which gives it the appearance of 
being derived directly from the head—hence its appellation. 

‘The Median vein is intermediate in position between the anterior 
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ulnar and radial vein; it begins at the wrist by the junction of 

branches from the palm of the hand, and collects the blood from 

Fig. 221.* the anterior aspect of the forearm, com- 

#6, municating with the two preceding. At 

the bend of the elbow it receives a branch 

from the deep veins, and divides into two 

branches, the median cephalic and median 
basilic. 

The Median cephalic vein, longer and 
somewhat smaller than the median basilic, 
passes obliquely outwards, in the groove 
between the biceps and supmator longus, 
to unite with the radial and form the 
cephalic vein. The branches of the ex- 
ternal cutaneous nerve pass behind it. 

The Median basilic vein, larger than 
the median cephalic, passes obliquely in- 
wards, in the groove between the biceps 
and pronator radii teres, and unites with 
the common trunk of the ulnar veins to 
form the basilic vein. This vein is crossed 
by one or two filaments of the internal 
cutaneous nerve, and overlies the brachial 
artery from which it is separated by the 
aponeurotic slip given off from the tendon 

| of the biceps. 
AxILLARY veEIN.—The axillary vein is 
formed by the union of the venz comites 
of the brachial artery with the basilic vein. It lies to the inner 
side of the artery, receives numerous branches from the collateral 
veins of the branches of the axillary artery; and at the lower 
border of the first rib becomes the subclavian vein. Above the pec- 
toralis minor it receives the cephalic vein. 

Supciavian vern.—The subclavian vein crosses the first rib and 
beneath the clavicle, and unites with the internal jugular vein to 
form the vena innominata. It lies at first in front of the sub- 
clavian artery, and then in front of the scalenus anticus, which 
separates it from that vessel. ‘The phrenic and pneumogastric 


* Veins of the forearm and bend of the elbow. 1. Radialvein. 2. Cephalic 
vein. 3. Anterior ulnar vein. 4. Posterior ulnar vein. 5, ‘The trunk formed 
by their union. 6. Basilic vein, piercing the deep fascia at 7. 9. Communi- 
cating branch between the deep veins of the forearm and the upper part of 
the median vein. 10. Median cephalic vein. 11. Median basilic. 12. A 
slight convexity of the deep fascia, formed by the brachial artery. 13. The 
process of fascia, derived from the tendon of the biceps, which separates the 
median basilic vein from the brachial artery. 14. External cutaneous nerve, 
piercing the deep fascia, and dividing into two branches, which pass behind 
the median cephalic vein. 15. Internal cutaneous nerve, dividing into 
branches, which pass in front of the median basilic vein. 16. Intercosto- 
humeral nerve. 17, Spiral cutaneous nerve, a branch of the musculo-spiral. 
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nerve pass between the artery and vein. The Fig, 222.* 
veins opening into the subclavian are the ex- 
ternal and anterior jugular externally to the 
scalenus anticus, and the vertebral internally 
to that muscle. 


VEINS OF THE LOWER EXTREMITY. 


The veins of the lower extremity are deep 
and superficial. The deep veins accompany 
the branches of the arteries in pairs, and form 
the venee comites of the anterior and posterior 
tibial and peroneal artery. These veins unite 
in the popliteal region to form a single vessel fF) , 
of large size, the popliteal, which successively |} | 
becomes in its course the femoral and the ex- 
ternal iliac vein. 

PopuiteaL vEIN.—The popliteal vein ascends 
through the popliteal region, lying, in the first 
instance, directly upon the artery, and then 
getting somewhat to its outer side; and, pass- 
ing through the oval opening in the tendon of 
the adductor magnus, becomes the femoral vein. 
It receives several muscular and articular 
branches, and the external saphenous vein. 
The valves in this vein are four or five in 
number. 

Frmorat vEIN.—The femoral vein, commenc- 
ing at the opening in the adductor magnus 
muscle, ascends the thigh in the sheath of the 
femoral artery, and entering the pelvis beneath 
Poupart’s ligament, becomes the external iliac 
vein. In the lower part of its course it is si- 
tuated on the outer side of the artery; it then 
becomes placed behind that vessel, and at 
-Poupart’s ligament, lies to its inner side. It 
receives the muscular veins and profunda, and, 
through the saphenous opening, the internal 
saphenous vein. ‘The valves in this vein are 
four or five in number. 

The Profunda vein is formed by the con- 
vergence of the numerous small veins which 
accompany the branches of the artery: it is a 
vein of large size, lies in front of the profunda 


* Superficial veins of the front of thigh and inner 
side of leg. 1. Internal saphenous. 2. Superficial ex- 
ternal pudic. 3. Superficial epigastric. 4. Superficial circumflex ilii. 5, Femoral 
artery. 6. Femoral vein. 7. Dorsal arch connecting the short and long saphe- 
nous veins. 
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artery, and terminates in the femoral at about two inches below 
Poupart’s ligament. 

SUPERFICIAL VEINS.—The superficial veins are the external or 
short, and the internal or long saphenous. They commence on the 
dorsum of the foot in a venous arch which lies across the meta- 
tarsus ; this venous arch receives the digital veins by its convex side. 

993,* The External saphenous vein commences at 
a tee the outer extremity of the venous arch and on 
the outer border of the foot. It passes behind 
the outer ankle, ascends along the posterior 
aspect of the leg, lying in the groove between 
the two bellies of the gastrocnemius muscle, and 
pierces the deep fascia in the popliteal region to 
join the popliteal vein. It receives several cuta- 
neous branches in the popliteal region previously 
to perforating the deep fascia, and is in relation 
in its course with the external saphenous nerve. 

The Internal saphenous vein commences at 
the inner extremity of the venous arch of the 
dorsum and on the inner side of the foot and 
great toe. It ascends in front of the inner ankle 
and along the inner side of the leg; it then 
passes behind the inner condyle of the femur 
and along the inner side of the thigh to the 
saphenous opening, where it pierces the sheath 
of the femoral vessels, and terminates in the 
femoral vein, at about one inch and a half below 
Poupart’s ligament. 

It receives in its course the cutaneous veins 
of the leg and thigh, and communicates freely 
with the deep veins. At the saphenous openin 
it is joined by the superficial epigastric an 
circumflexa ili vein, and by the external pudics. 
The situation of this vein in the thigh is not 
? unfrequently occupied by two or even three 
trunks of nearly equal size. 


VEINS OF THE TRUNK. 


The veins of the trunk may be divided into, 1. The superior vena 
cava, with its formative branches. 2. The inferior vena cava, with 
its formative branches. 3. The azygos veins, 4. The vertebral 
and spinal veins. 5. The cardiac veins. 6. The portal vein. 
7. The pulmonary veins. ; 


* External saphenous vein and its connexions. 1. External saphenous. 
2. Popliteal. 38. Dorsal vein of the foot. 
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The Vene innominate are two large trunks, formed by the union 
of the internal jugular and subclavian vein at each side of the root 
of the neck. 

The Right innominate or brachio-cephalic vein, about an inch and 
a quarter in length, lies superficially and externally to the innomi- 
nate artery, and descends almost vertically to unite with its fellow 
of the opposite side in the formation of the superior cava. At the 
junction of the jugular and subclavian vein it receives from behind 
the ductus lymphaticus dexter, and lower down it has opening into 
it the right internal mammary, and right inferior thyroid vein. 

The Left innominate or brachio-cephalic vein, considerably longer 
than the right, extends almost horizontally across the roots of the 
three soem arteries arising from the arch of the aorta to the right 
side of the mediastinum, where it unites with the right vena inno- 
minata, to constitute the superior vena cava. 

It is in relation in front with the left sterno-clavicular articu- 
lation and first piece of the sternum. At its commencement it 
receives the thoracic duct which opens into it from behind, and in 
its course is joined by the left inferior thyroid, left mammary, and 
left swperior intercostal vein. It also receives some small veins 
from the mediastinum and thymus gland. There are no valves in 
the vene innominate. 


SUPERIOR VENA CAVA. 


_ The superior cava (descendens) is a short trunk about three 
inches in length, formed by the junction of the two vene innomi- 
nate. It descends perpendicularly on the right side of the arch 
of the aorta and entering the pericardium terminates in the upper 
part of the right auricle. 

It is in relation im front with the pericardium ; behind with the 
right pulmonary artery; internally with the ascending aorta; 
externally with the pleura and right phrenic nerve. Immediately 
before entering the pericardium it receives the vena azygos major. 


INFERIOR VENA CAVA, WITH ITS FORMATIVE BRANCHES. 


The External iliac vein lies to the inner side of the corre- 
sponding artery at the os pubis; on the right side it gradually gets 
behind the artery as it passes upwards along the brim of the 
pelvis, but on the left side it lies altogether to the inner side of 
the artery; it terminates opposite the sacro-iliac symphysis by 
uniting with the internal iliac, to form the common iliac vein. 
Immediately above Poupart’s ligament it receives the epigastric 
and circumflexa ilii vein; it has no valves. 

The Internal iliac vein is formed by vessels which correspond 
with the branches of the internal iliac artery; it receives the 
returning blood from the gluteal, ischiatic, internal pudic, and 
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obturator vein, externally to the pelvis; and from the vesical and 
uterine plexuses within the pelvis. The vein lies to the inner side 
of the internal iliac artery, and ter- 

Fig. 224.* minates by uniting with the external 

iliac vein, to form the common ihac. 

The vesical and prostatic pleeus 
is an important plexus of veins 
which surrounds the neck and base 
of the bladder and prostate gland, 
and receives its blood from the great 
dorsal vein of the penis and the veins 
of the external organs of generation. 
It is retained in connexion with the 
sides of the bladder by a reflection 
of the pelvic fascia. 

The hemorrhoidal plexus consists 
of large veins with frequent anasto- 
moses which surround the lower 
part of the rectum, beneath the mu- 
cous membrane. From the plexus 
proceed the superior, middle, and 
inferior hemorrhoidal veins, which 
accompany the arteries of the same 
name. This plexus forms a direct 
communication between the portal 
and general venous systems. 

The uterine plexus is situated 
around the vagina, and at the sides 
of the uterus, between the two layers 
of the broad ligaments. The veins 
forming the vesical and uterine 
plexus are peculiarly subject to the 
production of calcareous concretions 
termed phlebolites. 

The Common iliac veins are formed 
\ by the union of the external and in- 

; \ FR ternal iliac vein at each side of the 
‘Bs, . pelvis. ‘The right common iliac, 
e shorter than the left, ascends ob- 


* Veins of the trunk and neck. 1. Superior vena cava. 2. Left vena in- 
nominata. 3. Right vena innominata, 4. Right subclavian vein. 6, Internal 
jugular vein. 6. External jugular. 7. Anterior jugular. 8. Inferior vena 
cava. 9. External iliac vein. 10. Internal iliac vein. 11. Common iliac veins ; 
the small vein between these is the vena sacra media. 12, 12. Lumbar veins. 
13, Right spermatic vein. 14, The left spermatic, opening into the left renal 
vein. 15, Right renal vein. 16. Trunk of the hepatic veins. 17. The greater 
vena azygos, commencing inferiorly in the lumbar veins. 18. The lesser vena 
azygos, also commencing in the lumbar veins. 19, A branch of communication 
with the left renal vein. 20, Termination of the lesser in the greater vena 
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liquely behind the corresponding artery ; and on the intervertebral 
substance of the fourth and fifth lumbar vertebra, unites with the 
vein of the opposite side, to form the inferior cava. The left common 
iliac, longer and more oblique than the right, ascends behind and a 
little internally to the corresponding artery, and passes beneath the 
right common iliac artery, near its origin, to unite with the right 
vein in the formation of the inferior vena cava. The right common 
iliac vein has no branch; the left receives the vena sacra media. 
These veins have no valves. 


INFERIOR VENA CAVA. 


The inferior vena cava is formed by the union of the two common 
iliac veins, on the intervertebral substance of the fourth and fifth 
lumbar vertebra. It ascends along the front of the vertebral 
column, to the right of the abdominal aorta, and passing through 
the fissure in the posterior border of the liver and the quadrilateral 
opening in the tendinous centre of the diaphragm, terminates in 
the inferior and posterior part of the right auricle. There are no 
valves in this vein. 

It is in relation from below upwards, in front with the mesentery, 
transverse duodenum, portal vein, pancreas, and liver, which latter 
nearly and sometimes completely surrounds it; behind it rests on 
the vertebral column and right crus of the diaphragm, from which 
it is separated by the right renal artery and right lumbar arteries; 
to the right it has the peritoneum and sympathetic nerve; to the 
left the aorta. 

The Branches which the inferior vena cava receives in its course 
are, the 


Lumbar, Supra-renal, 
Right spermatic, Phrenic, 
Renal, Hepatic. 


The Lumbar veins, three or four in number at each side, collect 
the venous blood from the muscles and integument of the loins, and 
spinal veins: the left are longer than the right on account of the 

sition of the vena cava. 

The Right spermatic vein is formed by the two veins which 
return the blood from the venous plexus of the spermatic cord. 
These veins follow the course of the spermatic artery, and unite to 
form the single trunk which opens into the inferior vena cava. 
The left spermatic vein terminates in the left renal vein. 

The Ovarian veins represent the spermatic veins of the male, and 
collect the venous blood from the ovaries, round ligaments, Fallo- 
pian tubes, and communicate with the uterine sinuses. ‘They ter- 
minate as in the male. ~ 

The Renal or emulgent veins return the blood from the kidneys; 


azygos. 21. Left superior intercostal vein; communicating inferiorly with 
the lesser vena azygos, and terminating superiorly in the left vena inno- 
minata. 
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their branches are situated in front of the divisions of the renal 
arteries, and the left opens into the vena cava somewhat higher 
than the right. The left is longer than the right in consequence of 
the position of the vena cava, and crosses the aorta immediately 
below the origin of the superior mesenteric artery. It receives the 
left spermatic vein, which terminates in it at right angles: hence 
the more frequent occurrence of varicocele on the left than on the 
right side. 

The Supra-renal veins terminate partly in the renal veins, and 
partly in the inferior vena cava. 

The Phrenic veins return the blood from the ramifications of the 
phrenic arteries ; they open into the inferior vena cava. 

The Hepatic veins form two principal trunks and numerous 
smaller channels which open into the inferior vena cava, while that 
vessel is situated in the posterior border of the liver. The hepatic 
veins commence in the liver by minute venules, the intralobular 
veins, in the centre of each lobule; these pour their blood into 
larger vessels, the sublobular veins ; and the sublobular veins con- 
stitute, by their convergence and union, the hepatic trunks, which 
terminate in the inferior vena cava. 


AZYGOS VEINS. 


The azygos veins (fig. 224) form a system of communication be- 
tween the superior and inferior vena cava, and serve to return the 
blood from that part of the trunk of the body in which those vessels 
are deficient, on account of their connexion with the heart. This 
system consists of four vessels—namely, 


Vena azygos major, 
Vena azygos minor, 
Two superior intercostal veins. 


The vena azygos major commences in the lumbar region by a 
communication with the lumbar veins; sometimes it is jomed by a 
branch directly from the inferior vena cava, or by one from the 
renal vein. It passes through the right crus of the diaphragm, or 
through the aortic opening, and ascends along the right side of the 
vertebral column to the third dorsal vertebra, where it arches for- 
ward over the right bronchus, and terminates in the superior vena 
cava. It receives all the intercostal veins of the right side with the 
exception of those of the first and second space, the vena azygos 
minor, and right bronchial vein. 

The vena azygos minor commences in the lumbar region, on the 
left side, by a communication with one of the lumbar veins or with 
the renal vein. It enters the chest through the left crus of the 
diaphragm and ascends the left side of the vertebral column, crosses 
the fifth or sixth dorsal vertebra and opens into the vena azygos 
major. It receives the six or seven lower intercostal veins of the 
left side. The azygos veins have no valves. 
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The right superior intercostal vein receives the veins of the first 
and second intercostal space, and opens into the subclavian vein of 
the same side. . 

The left superior intercostal vein is the trunk formed by the union 
of the five or six upper intercostal veins of the left side. It com- 
municates below with the vena azygos minor, and crosses the arch 
of the aorta to terminate in the left vena innominata. It receives 
the left bronchial vein. 


VERTEBRAL AND SPINAL VEINS, 


The numerous venous plexuses of the vertebral column and spinal 
cord may be arranged into four groups :— 


Fig. 225.* 


1. Those ramifying on the arches of the vertebree externally, 
dorsi-spinal. 

2. Those situated within the vertebral canal between the vertebrze 
and the membranes, meningo-rachidian. These are further divi- 
sible into an anterior and a posterior set. 

3. The veins of the bodies of the vertebra,—vene basis verte- 
brarum. 

4, The veins of the spinal cord, medulli-spinal. 


1. The Dorsi-spinal veins form a plexus around the spinous, 
transverse, and articular processes, and arches of the vertebra. 
They receive the returning blood from the dorsal muscles and sur- 
rounding structures, and transmit it, in part to the veins inside 
the vertebral canal by branches which perforate the ligamenta sub- 
flava, and in part to the vertebral, intercostal, lumbar, and sacral 
veins. 


* Vertebral and spinal viens. A. Horizontal view. 3. Vertical view. 
a. Spinous process. b. Transverse process. c. Body of vertebra. d. Spinal 
canal, 1. Anterior external veins of body. 2. Posterior external veins of 
body (dorsi-spinal). 38. Posterior internal veins (meningo-rachidian). 4, An- 
terior internal veins (meningo-rachidian). 5. Vene basis vertebrarum. 
6. Lateral vertebral veins. 
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2. The Meningo-rachidian veins are situated between the spinal 
dura mater and the vertebrae. They communicate freely with each 
other by means of a complicated plexus. In front they form two 
longitudinal trunks (anterior longitudinal spinal veins), extending 
the whole length of the column on each side of the posterior common 
ligament, and are joined on the body of each vertebra by transverse 
trunks, which pass beneath the ligament, and receive the large 
basi-vertebral veins from the interior of each vertebra. The pos- 
terior trunks (posterior longitudinal spinal veins) are smaller than 
the anterior; they are situated one on each side between the lamin 
and the theca vertebralis; they communicate with each other, with 
the anterior trunks, and with the dorsi-spinal veins. The meningo- 
rachidian veins communicate superiorly through the anterior con- 
dyloid foramina with the internal jugulars; in the neck they pour 
their blood into the vertebral veins; in the thorax, into the inter- 
costals; and in the loins and pelvis into the lumbar and sacral 
veins, the communications being made through the intervertebral 
foramina. 

3. The Vene basis vertebrarwm pass out through the large 
foramina in the posterior surfaces of the bodies of the vertebrae, 
and empty into the transverse branches of the anterior longitudinal 
spinal veins. They are contained in large tortuous channels in the 
substance of the bones, similar to those in the diploé of the skull, 
and run parallel with the upper and lower surfaces of the bodies of 
the vertebree. The canals become greatly developed in old age. 

4. The Medulli-spimal veins are situated between the pia mater 
and arachnoid; they communicate freely with each other to form 
plexuses ; and send branches through the intervertebral foramina 
with each of the spinal nerves, to join the veins of the trunk. 


CARDIAC VEINS. 


The veins (cardiace vel coronarie cordis) returning the blood 
from the substance of the heart are, the 


Great cardiac vein, Anterior cardiac veins, 
Posterior cardiac vein, Venze Thebesii. 


The Great cardiac vein (vena cordis magna; coronaria magna) 
commences at the apex of the heart, and ascends along the anterior 
ventricular groove to the base of the ventricles; it then curves 
around the left auriculo-ventricular groove to the posterior part of 
the heart, where it terminates in the right auricle. It receives in 
its course the left cardiac veins from the left auricle and ventricle, 
and the posterior cardiac veins from the posterior ventricular groove. 

The Posterior cardiac vein (vena cordis media), frequently two 
in number, commences also at the apex of the heart, and ascends 
along the posterior ventricular groove, to terminate in the great 
cardiac vein. It receives the veins at right angles from the poste- 
rior aspect of the two ventricles. . 
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The Anterior cardiac veins (vene parve), collect the blood from 
the anterior surface of the right ventricle; one larger than the rest 
runs along the right border of the heart and joins the trunk formed 
by these veins, which curves around the right auriculo-ventricular 
groove, to terminate in the great cardiac vein near its entrance intc 
the right auricle; others cross the groove, and open directly into 
the auricle. 

The Vene Thebesii (venze minime) are numerous minute venules 
which convey the venous blood directly from the substance of the 
heart into the right auricle. The cardiac veins have no valves, 
excepting that at the orifice of the great vein. 


PORTAL SYSTEM. 


The portal system is composed of four large veins which return 
the blood from the chylopoietic viscera; they are the 


Inferior mesenteric vein, Splenic vein, 
Superior mesenteric vein, Gastric veins. 


The Inferior mesenteric vein receives its blood from the rectum 
by means of the hemorrhoidal veins, and from the sigmoid flexure 
and descending colon, and ascends behind the transverse duodenum 
and pancreas, to terminate in the splenic vein. Its hemorrhoidal 
branches inosculate with branches of the internal iliac vein, and 
thus establish a communication between the portal and general 
venous system. 

The Superior mesenteric vein is formed by branches which collect 
the venous blood from the capillaries of the superior mesenteric 
artery; they constitute by their junction a large trunk, which as- 
cends by the side of the corresponding artery, crosses the transverse 
portion of the duodenum, and unites behind the pancreas with the 
splenic in the formation of the portal vein. 

The Splenic vein commences in the structure of the spleen, and 
quits that organ by several large branches; it is larger than the 
splenic artery, and perfectly straight in its course. It passes hori- 
zontally inwards behind the pancreas, and terminates near its 
greater end by uniting with the superior mesenteric and forming 
the portal vein. It receives in its course the gastric and pancreatic 
veins, and near its termination the inferior mesenteric vein. 

The Gastric veins correspond with the gastric, gastro-epiploic, 
and vasa brevia arteries, and terminate in the splenic vein. 

The Vena port# or Portal Vein, formed by the union of the 
splenic and superior mesenteric veins behind the pancreas, ascends 
through the right border of the lesser omentum to the transverse 
fissure of the liver, where it divides into two branches, one for each 
lateral lobe. In the right border of the lesser omentum it is 
situated behind and between the hepatic artery and ductus com- 
munis choledochus, and is surrounded by the hepatic plexus of 
nerves and lymphatics. At the transverse fissure each primary 
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branch divides into numerous secondary branches which ramify 
through the portal canals, and give off vaginal and interlobular 
veins, and the latter terminate in the lobular venous plexus of the 
lobules of the liver. The portal vein within the liver receives the 
venous blood from the capillaries of the hepatic artery. 


Fig. 226.* 


PULMONARY VEINS, 


The pulmonary veins (venz pulmonales), four in number, return 
the arterial blood from the lungs to the left auricle of the heart; 
they differ from veins in general, in the area of their cylinders 
being but little larger than that of the corresponding arteries, and 
in accompanying singly each branch of the pulmonary artery. 


* The portal vein. 1. Inferior mesenteric vein; it is traced by means of 
dotted lines behind the pancreas (2) to terminate in the splenic vein (8). 
4. Spleen, 5. Gastric veins, opening into the splenic vein. 6. Superior 
mesenteric vein. 7. Descending portion of the duodenum. 8. Its transverse 
portion, crossed by the superior mesenteric vein and part of the trunk of the 
superior mesenteric artery. 9. Portal vein. 10. Hepatic artery. 11. Ductus 
eommunis choledochus. 12. Division of the duct and vessels at the transverse 
fissure of the liver. 13. Cystic duct leading to the gall-bladder. 
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They commence in the capillaries upon the parietes of the inter- 
cellular passages and air-cells, and unite to form a single trunk for 
each lobe. The vein of the middle lobe of the right lung unites 
with the superior vein, so as to form the two trunks which open 
into the left auricle. Sometimes they remain separate, and then 
there are three pulmonary veins on the right side. The right pul- 
_ monary veins pass behind the right auricle to the left auricle; the 
left pass in front of the descending aorta; they both pierce the 
pericardium. Within the lung the branches of the pulmonary veins 
are behind the bronchial tubes, and those of the pulmonary artery 
in front; but at the root of the lungs the veins are in front, next 
the arteries, and then the bronchi. There are no valves in the 
pulmonary veins. They carry arterial instead of venous blood. 
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CHAPTER VIII. 
OF THE LYMPHATICS. 


Tue lymphatic vessels, or absorbents, have received their double 
appellation from certain phenomena which they present; the 
former name being derived from the appearance of the limpid fluid 
(lympha, water) which they convey; the latter from their supposed 
property of absorbing foreign substances into the system. The 
are minute, delicate, and transparent vessels, remarkable for their 
general uniformity of size, a knotted appearance which is due to 
the presence of numerous valves, their frequent dichotomous divi- 
sions, and their division into several branches immediately before 
entering a gland. Their office is to collect the products of digestion 
and the detrita of nutrition, and convey them into the venous cir- 
culation near the heart. 

Lymphatic vessels may arise superficially—that is to say, just 
beneath the surface of the skin, mucous membrane, and the several 
organs—or deeply in their substance. They commence usually by 
fine networks or plexuses, the superficial plexuses being in all cases 
composed of finer vessels and arranged closer together than those 
in the deeper structures. Sometimes, as in the villi of the small 
intestine, the vessels commence by closed blunt extremities, and 
sometimes also it would seem that they open freely on to serous sur- 
faces, as the pleura and peritoneum (von Recklinghausen). Another 
mode of origin of these vessels is by shapeless lacunar spaces in the 
internal parts of organs; these spaces are lined with epithelium 
continuous with that of the vessels; they have been observed in the 
testicle, spleen, kidney, and liver, and in the thymus and salivary 
glands. 
~ In whatever way lymphatic vessels originate, they proceed nearly 
in straight lines towards the root of the neck. In their course they 
are intercepted by numerous small, spheroid or oblong, or flattened 
bodies, lymphatic glands. The lymphatic vessels entering these 
glands are termed vasa inferentia or afferentia, and those which 

uit them, vasa efferentia. The vasa inferentia vary in number 
fon two to six, they divide at the distance of a few lines from the 
gland into several smaller vessels, and enter it by one of its flattened 
surfaces. The vasa efferentia escape from the gland at the opposite, 
but not unfrequently on the same surface; they consist, like the 
vasa inferentia at their junction with the gland, of several small 
vessels which unite after a course of a few lines to form from one to 
three trunks, often double the size of the vasa inferentia. 
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Lymphatic vessels admit of a threefold division, into superficial, 
deep, and lacteals. The superficial lymphatic vessels, on the sur- 
face of the body, follow the course of the veins, and pierce the deep 
fascia in convenient situations, to jom the deep lymphatics. On 
the surface of organs they converge to the nearest lymphatic trunks. 
The superficial lymphatic glands are placed in the most protected 
situations of the superficial fascia, as in the hollow of the ham and 
groin in the lower extremity; on the inner side of the arm in the 
upper extremity. 

The deep lymphatics, fewer in number and somewhat larger than 
the superficial vessels, accompany the deeper veins; those from the 
lower ole of the body converging to the numerous glands seated 
around the iliac veins and inferior vena cava, and terminating in a 
large trunk situated on the vertebral column, the thoracic duct. 
From the upper part of the trunk of the body on the left side, and 
from the left side of the head and neck, they also proceed to the 
thoracic duct. Those on the right side of the head and neck, right 


_ upper extremity, and right side of the thorax, form a distinct duct 


which terminates at the point of junction of the subclavian with the 
internal jugular vein on the right side of the root of the neck. 

The lacteals are the lymphatic vessels of the small intestines; 
they have received their distinctive appellation from conveying the 
milk-like product of digestion, the chyle, to the great centre of the 
lymphatic system, the thoracic duct. They are situated in the 
mesentery, and open into the numerous mesenteric glands in their 
course. When digestion is not proceeding they carry transparent 
lymph, like the other lymphatics. 

Lymphatic vessels are very generally distributed through the 
animal tissues; there are, nevertheless, certain structures in which 
they have not been detected; for example, the brain and spinal 
cord, the eye, cartilages, tendons, the membranes of the ovum, 
umbilical cord, and placenta; but it is probable that they will be 
found in these also on more minute microscopic investigation. 
Anastomoses between these vessels are less frequent than between 
arteries and veins; they are effected by means of vessels of equal 
size with the vessels which they connect, and no increase of calibre 
results from their junction. The lymphatic vessels are smallest in 
the neck, larger in the upper extremities, and larger still in the 
lower limbs. 

For the purpose of effecting the movement of their fluids in a 

roper direction, lymphatic vessels are furnished with valves, and 
it is to these that the appearance of constrictions around the cylin- 
ders of the vessels, at short distances, is due. Like the valves of 
veins, the valves of lymphatic vessels are each composed of two 
semilunar flaps attached by their convex border to the sides of the 
vessels and free by their concave border. This is the general cha- 
racter of the valves, but, as in veins, there are exceptions in their 
form and disposition ; sometimes one flap is so small as to be merely 


‘rudimentary, while the other is large in proportion; sometimes the 
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flap runs all the way round the tube, leaving a central aperture, 
which can only be closed by a contractile power in the valve itself; 
and sometimes, instead of being circular, the aperture is elliptical, 
and the arrangement of the flaps like that of the ileo-czecal valve. 
These peculiarities are most frequently met with at and near the 
anastomoses of the lymphatic vessels. The valves occur most nu- 
merously near the lymphatic glands; next in frequency they are 
found in the neck and upper extremities where the vessels are 
small, and least numerously in the lower limbs where the lymphatics 
are large. In the thoracic duct an interspace of two or three inches 
frequently occurs between the valves. Connected with the presence 
of valves in the lymphatic vessels are two lateral dilatations or 
pouches, analogous to the valvular sinuses of veins. The sinuses 
are situated on the cardiac side of the valves; they receive the 
valves when the latter are thrown back by the current of the 
lymph; and when reflux occurs they become distended with a body 
of fluid which makes pressure on the flaps. These pouch-like dila- 
tations and the constrictions corresponding with the line of attach- 
ment of the convex borders of the flaps are the cause of the knotted 
appearance of distended lymphatic vessels, 

Like arteries and veins, lymphatic vessels are composed of three 
coats, external, middle, and internal. The external or areolar coat 
is thin, but very strong, and serves to connect the vessel to sur- 
rounding tissues, at the same time that it forms a protective cover- 
ing. Itis composed of a network of areolar tissue mingled with 
fine fibres of elastic tissue and fibres of smooth muscle, arranged in 
a longitudinal direction ; the latter serving to distinguish lympha- 
tics, as Kélliker observes, from small veins. The middle or mus- 
cular coat, also thin and elastic, consists of a layer of smooth mus- 
cular fibres, arranged circularly, mingled with elastic fibres, taking 
the same direction. The internal coat, less elastic and more liable 
to rupture than the other coats, is composed of a longitudinal net- 
work of elastic tissue, generally single, but sometimes double, sup- 
porting a layer of tesselated epithelium, consisting of nucleated 
slightly elongated cells. Capillary and minute lymphatics have a 
single, delicate, structureless, transparent coat, with imperfect 
longitudinal nuclei; the minute lacteals have a similar structure, 
but are somewhat thicker. The valves are composed of a very thin 
layer of areolar tissue coated on its two surfaces by epithelium, 

The lymphatic glands (conglobate, absorbent) are small oval or 
bean-shaped, flattened or rounded bodies of a pale red colour, and 
enclosed in a firm but thin sheath of areolar tissue mingled with 
fine fibres of elastic tissue. On the exterior the gland has the 
appearance of being composed of minute lobules, and on the face of 
a section the lobules are represented by alveolar spaces, bounded by 
a delicate areolar network, sent inwards by the sheath, and per- 
meating the entire gland. Some difference of colour and texture 
may also be perceived between the central and external part of the 
gland, which has determined its division into a cortical and medul-— 
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lary portion, the former being firmer in texture than the latter, 
which is soft and more or less pulpy. Moreover, the cortical por- 
tion appears to be composed of round, ovate, 2S 
apparently glandular bodies, while the alveolar Tere 
spaces of the medullary portion are filled with a ; 
greyish white alkaline pulp, containing free 
nuclei with homogeneous contents, pale nu- 
cleated cells, and larger cells with vesicular 
nuclei and nucleoli, and occasionally some fat 
ranules. The areolar structure of the gland 
is traversed by vessels, which frequently enter 
its substance through a hilum-like spot, and 
dividing into a capillary plexus in the walls of 
the alveoli, constitute, with the globular bodies 
of the cortex and the cells of the medulla, a 
ole glandular tissue, through which the 
mph or chyle makes its way in its passage (ff >Re 
through the gland, and finally escapes by the {f P4SAY 
vasa efferentia, carrying with it part of the cel- (Way 
lular contents of the alveoli. At their entrance YYZ 
into the gland the vasa inferentia terminate 
abruptly, and their contained fluid is emptied 
into the alveoli; and as the alveoli communi- 
cate freely with each other, forming so many fine anastomosing 
canals, it is enabled to make its way to the vasa efferentia, pro- 
bably undergoing some important nutritive change in its course, 
and receiving the nuclei and nucleated cells of the pulp as its future 
lymph corpuscles. The bronchial glands differ in appearance from 
other lymphatic glands, as being more or less mottled with black, 
and sometimes filled with a black pigment. Lymphatic glands are 
larger in the young subject than im the adult, and are smallest in 
old age; they, as well as their vessels, are supplied with arteries, 
veins, and nerves, like other structures. 

The vasa vasorum of lymphatics are the same as those of veins ; 
but they are deficient of nerves. 

We shall describe the lymphatic vessels and glands according to 
the arrangement sare | for the veins, commencing with those of 
the head and neck, and proceeding next to those of the upper extre- 
mity, lower extremity, and trunk. 


LYMPHATICS OF THE HEAD AND NECK, 


Granps.—The Superficial lymphatic glands of the head and face 
are small, few in number, and isolated; they are, the occipital, 
which are situated near the origin of the occipito-frontalis muscle ; 
posterior awricular, behind the ear; parotid, in the ‘egeee gland ; 
zygomatic, in the zygomatic fossa; buccal, on the buccinator 


* View of a lymphatic gland, 1,1, 1. Vasa inferentia. 2. A vas efferens. 
3. Body of the gland. 
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muscle, and submawillary, beneath the margin of the lower jaw. 
There are no deep lymphatic glands within the cranium. 

The Superficial cervical lymphatic glands are few in number and 
small; they are situated in the 
course of the external j 
vein, between the sterno-mastoid 
and trapezius muscle, at the root 
of the neck, and about the larynx. 

The Deep cervical glands 
(glandule concatenate) are nu- 
merous and of large size; they 
are situated around the internal 
jugular vein and sheath of the 
earotid artery, by the side of 
the pharynx, cesophagus, and 
trachea, and extend from the 
base of the skull to the root of 
the neck, where they are im com- 
munication with the lymphatic 
vessels and glands of the thorax. 

VesseLs. — The Swperficial 
lymphatic vessels of the head and 
“SS face are disposed in three groups; 
= occipital, which take the course 

of the occipital vein to the occi- 
pital and deep cervical glands ; 
temporal, which follow the 
branches of the temporal vein 
to the parotid and deep cervieal glands; and ha which accom- 
pany the facial vein to the submaxillary lymphatic glands. 

The Deep lymphatic vessels of the head are the meningeal and 
cerebral ; the former are situated in connexion with the meningeal 
veins, and escape through foramina at the base of the skull, to join 
the deep cervical glands. The cerebral lymphatics, according to 
Fohmann, are situated on the surface of the pia mater, none having 
as yet been discovered in the substance of the brain. They pass 
most probably through the foramina at the base of the skull, to 
terminate in the deep cervical glands. : 

The Deep lymphatic vessels of the face proceed from the nasal 
fossee, mouth, and pharynx, and terminate in the submaxillary and 
deep cervical glands. 

The Superficial and deep cervical lymphatic vessels accompany 
the jugular veins, passing from gland to gland; at the root of the 
neck they communicate with the thoracic lymphatic vessels, and 
terminate, on the right side, in the ductus lymp aticus dexter; on 
the left, in the thoracic duct, near its termination. 


* Superficial lymphatic vessels and glands of the head and neck, 
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*® 
LYMPHATICS OF THE UPPER EXTREMITY. 


Gianps.—The Superficial lymphatic glands of the arm are not 
more than four or five in number, and of very small size. One or 


two are situated near the median 
basilic and median. cephalic vein, at 
the bend of the elbow; and one or 
two near the basilic vein, on the inner 
side of the upper arm, immediately 
above the elbow. 

The Deep glands in the forearm 
are excessively small and infrequent ; 
two or three may be found in the 
course of the radial and ulnar vessels. 
In the upper arm there is a chain of 
small glands, accompanying the bra- 
chial artery. 

The Avillary glands are numerous 
and of large size. Some are closely 
adherent to the vessels, others are 
dispersed in the loose cellular tissue 
of the axilla, and a small chain may 
be observed extending along the lower 
border of the pectoralis major to the 
mammary gland. ‘Two or three sub- 
clavian glands are situated beneath 
the clavicle, and serve as the medium 
of communication between the axil- 
lary and deep cervical lymphatic 
glands. 

Vessets.—The Superficial lym- 
phatic vessels of the upper extremity 
commence on the fingers and take 
their course along the forearm to the 
bend of the elbow. The greater part 
reach their destination by passing 
along the dorsal surface of the fingers, 
wrist, and forearm, and then curving 
around the borders of the latter; but 
some few are met with in the palm 
of the hand, which take the direction 
of the median vein. At the bend of 
the elbow the lymphatics arrange 
themselves into two groups; an in- 
ternal and larger group, which com- 
municates with a gland situated just 


Fig. 229.* 


* Superficial lymphatic vessels and glands of the arm and axilla. 
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Fig. 230.* 


above the inner condyle, and then ac- 
companies the basilic vein upwards to the 
axilla to enter the axillary glands; and 
a smaller group which follows the course 
of the cephalic vein. Several of the 
vessels of this group cross the biceps 
muscle at its upper part to reach the 
axillary glands, while the remainder, two 


~= or three in number, ascend with the 


cephalic vein in the interspace of the del- 
toid and pectoralis major; these latter 


A NM usually join a small gland in this space, 
/ and then cross the pectoralis minor mus- 


cle to become continuous with the sub- 
clavian lymphatics. 

Besides the lymphatic vessels of the 
arm, the axillary glands receive those from 
the integument of the chest, its anterior, 
posterior, and lateral aspect, and the 
lymphatics of the mammary gland. 

The Deep lymphatics accompany the 
vessels of the upper extremity, and com- 
municate occasionally with the super- 
ficial lymphatics. They enter the axilla 
and subclavian glands, and, at the root 
of the neck, terminate on the left side in 
the thoracic duct, and on the right side in 
the ductus lymphaticus dexter. 


LYMPHATICS OF THE LOWER EXTREMITY. 


Guanps. —The Superficial lymphatic 
glands of the lower extremity are those 
of the groin, inguinal ; and one or two 
situated in the superficial fascia of the 
posterior aspect of the thigh, just above 
the popliteal region. 

The Inguinal glands are divisible into 
two groups; a superior group of small 
size, situated along the line of Poupart’s 
ligament, and receiving the lymphatic 
vessels from the parietes of the abdomen, 
gluteal region, perineum, and genital or- 
gans; and an inferior group (sometimes 
called femoral glands) of larger glands 
clustered around the internal saphenous 


* Superficial lymphatic vessels and glands of 
the front and inner side of the leg. 
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vein near its termination, and receiving the superficial lymphatic 
vessels from the lower extremity. 

The deep lymphatic glands are the anterior tibial, popliteal, deep 
inguinal, gluteal, and ischiatic. 

The Anterior tibial is generally a single gland, placed on the 
interosseous membrane, by the side of the anterior tibial artery in 
the upper part of its course. 

The Popliteal glands, four or five in number, and small, are em- 
bedded in the loose cellular tissue and fat of the popliteal space. 

The Deep inguinal glands, less numerous and smaller than the 
superficial, are situated near the femoral vessels in the groin, 
beneath the fascia lata. 

The Gluteal and ischiatic glands are placed near the vessels of 
that name, above and below the pyriformis muscle at the great 
ischiatic foramen. 

VessEts.—The Superficial lymphatic vessels are divisible into two 
groups, internal and external; the internal and principal group, 
commencing on the dorsum and inner side of the foot, ascend the 
leg by the side of the internal saphenous vein, and, passing behind 
the inner condyle of the femur, follow the direction of that vein to 
the groin, where they join the saphenous group of superficial in- 
guinal glands. The greater part of the efferent vessels from these 
glands pierce the cribriform fascia of the saphenous opening and 
_ the sheath of the femoral vessels, to join the lymphatic gland 
situated in the femoral ring, which serves to establish a communi- 
cation between the lymphatics of the lower extremity and those of 
the trunk. The other efferent vessels pierce the fascia lata to join 
the deep glands. The vessels which pass upwards from the outer 
side of the dorsum of the foot ascend along the outer side of the 
leg, and curve inwards across the front of the leg just below the 
knee, to unite with the lymphatics of the inner side of the thigh. 
The external group consists of a few lymphatic vessels which com- 
mence on the outer side of the foot and posterior part of the ankle, 
and accompany the external saphenous vein to the popliteal region, 
where they enter the popliteal glands. 

The Deep lymphatic vessels accompany the deep veins, and com- 
municate wit fhe various glands in their course. After joining 
the deep inguinal glands they pass beneath Poupart’s ligament, to 
communicate with the numerous glands situated around the iliac 
vessels. The deep lymphatics of the gluteal region follow the course 
of the branches of the gluteal and ischiatic veins. The former join 
the glands situated on the upper border of the pyriformis muscle, 
and the latter, after communicating with the lymphatics of the 
thigh, enter the ischiatic glands. 


LYMPHATICS OF THE TRUNK. 


The lymphatics of the trunk may be arranged under three heads, 
superficial, deep, and visceral. 
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The Superficial lymphatic vessels of the upper half of the trunk 
pass upwards and outwards at each side, and converge, some to the 
axillary glands, others to the glands at the root of the neck. The 
lymphatics from the mammary glands follow the lower border of 
the pectoralis major, communicating, by means of a chain of lym- 
phatic glands, with the axillary glands. The superficial lymphatic 
vessels of the lower half of the trunk, gluteal region, perineum, and 
external organs of generation, converge to the superior group of 
superficial inguinal glands. One or two small glands are situated 
at each side of the dorsal vein of the penis, near the suspensory 
ligament; from these, as from the superficial lymphatics, the 
ea vessels pass into the superior group of superficial inguinal 
glands. 

Guanps.—The Deep lymphatic glands of the thoraw are, the inter- 
costal, anterior mediastinal, and cesophageal. 

The Intercostal glands, of small size, are situated on each side of 
the vertebral column, near the articulations of the heads of the ribs, 
and in the course of the intercostal arteries. 

The Anterior mediastinal glands are situated along the course of 
the internal mammary arteries; they are six or seven in number at 
each side, and receive the lymphatic vessels from the anterior wall 
of the chest, the mediastinum, thymus gland, and pericardium. 

The @sophageal glands, fifteen or twenty in number, are situated 
in the course of the oesophagus, and receive the lymphatics of that 
tube; they communicate above with the deep cervical glands, on 
oon side with the intercostal, and below with the abdominal 
glands. 

VessEts.—The Deep lymphatic vessels of the thoraw are, the 
intercostal, internal mammary, and diaphragmatic. 

The Intercostal lymphatic vessels follow the course of the veins 
of the same name; and reaching the vertebral column, curve down- — 
wards, to terminate in the thoracic duct. 

The Internal mammary lymphatics commence in the parietes of 
the abdomen, communicating with the epigastric lymphatics. They 
ascend by the side of the internal mammary vessels, being joined 
in their course by the anterior intercostals, and terminate at the 
root of the neck, on the right side in the tributaries of the ductus 
lymphaticus dexter; on the left, in the thoracic duct. The dia- 
phragmatic lymphatics pursue the direction of their corresponding 
veins, and terminate, some in front, in the internal mammary ves- 
sels, and some behind in the posterior mediastinal lymphatics. 

Guanps.—The Deep yen histe glands of the abdomen are the 
lumbar glands; they are numerous, and seated around the common 
iliac vessels, the aorta, and vena cava. : 

The deep lymphatic glands of the pelvis are the external iliac, 
internal iliac, and sacral. 

The External iliac are placed around the external iliac vessels, 
being in continuation, by one extremity, with the femoral lymphatics; 
by the other, with the lumbar glands. 
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The Internal iliac glands are situated in the course of the internal 
iliac vessels, and the sacral glands rest on the concave surface of 
the sacrum. 

Vessets.—The Deep lymphatic vessels are continued upwards 
from the thigh beneath Poupart’s ligament, and along the external 
iliac vessels to the lumbar glands, receiving in their course the epi- 
gastric, circumflexa ilii, and ilio-lumbar lymphatic vessels. Those 
from the parietes of the pelvis, and from the gluteal, ischiatic, and 
obturator vessels, follow the course of the internal iliac veins, and 
unite with the lumbar lymphatics. And the lumbar lymphatic 
vessels, after receiving all the lymphatics from the lower extremities, 
pelvis, and loins, terminate by several large trunks in the recepta- 
culum chyli. 

LYMPHATICS OF THE VISCERA. 


Lunes.—The Lymphatic vessels of the lungs, of large size, are 
. distributed over every part of the surface, and through the texture 
of those organs: they converge to the bronchial glands, ten or 
twelve in number, situated around the bifurcation of the trachea 
and roots of the lungs. Some of these glands, of small size, may be 
traced in connexion with the bronchial tubes into the substance of 
the lungs. The efferent vessels from the bronchial glands unite 
with the tracheal and cesophageal glands, and terminate principally 
in the thoracic duct at the root of the neck, and partly in the ductus 
lymphaticus dexter. The bronchial glands, in the adult, present a 
variable tint of brown, and in old age a deep black colour. In in- 
fancy they have none of this pigment, and are not to be distinguished 
from lymphatic glands in other situations. 

Heart.—The Lymphatic vessels of the heart originate in the 
subserous areolar tissue of the surface, and in the deeper tissues of 
that organ, and follow the course of the vessels, principally, along 
the right border of the heart to the glands situated around the arch 
of the aorta and to the bronchial glands, whence they proceed to the 
root of the neck, and terminate in the thoracic duct. The cardiac 
glands are three or four in number. 

The pericardiac and thymic lymphatic vessels proceed to join the 
anterior mediastinal and bronchial glands. 

_ Laver.—The Lymphatic vessels of the liver are divisible into, 

deep and superficial. The former take their course through the 
portal canals, and through the right border of the lesser omentum, 
to the lymphatic glands situated in the course of the hepatic artery 
and along the lesser curve of the stomach. The superficial lym- 
phatics are situated in the areolar structure of the proper capsule, 
over the whole surface of the liver. The lymphatics of the convex 
surface are divided into two sets :—1. Those which pass from before 
backwards; 2. Those which advance from behind forwards. The 
former unite to form trunks, which enter between the folds of the 
lateral ligaments at the right and left extremities of the organ, and 
of the coronary ligament in the middle. Some of these pierce the 
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diaphragm and join the posterior mediastinal glands; others con- 
verge to the lymphatic glands situated around the inferior cava. 
Those which pass from behind forwards consist of two groups: one 
ascends between the folds of the broad ligament, and perforates the 
diaphragm, to terminate in the anterior mediastinal glands; the 
other curves around the anterior margin of the liver to its concave 
surface, and from thence to the glands in the right border of the 
lesser omentum. ‘The lymphatic vessels of the concave surface are 
variously distributed, according to their position; those from the 
right lobe terminate in the lumbar glands; those from the gall- 
bladder, which are large, and form a remarkable plexus, enter the 
glands in the right border of the lesser omentum: and those from 
the left lobe converge to the lymphatic glands situated along the 
lesser curve of the stomach. 

SPLEEN anD PancrEas.—The Lymphatic glands of the spleen are 
situated around its hilum, and those of the pancreas in the course 
of the splenic vein. The lymphatic vessels of these organs pass - 
through their respective glands, and join the aortic glands, pre- 
viously to terminating in the thoracic duct. 

Sromacu.—The Lymphatic glands of the stomach, of small size, 
are situated along the lesser and greater curve of that organ. The 
lymphatic vessels, as in other viscera, are superficial and deep, the 
former originating in the subserous, the latter in the submucous 
tissue; they pass from the stomach in four different directions: 
some ascend to the glands situated along the lesser curve; others 
descend to those occupying the greater curve; a third set pass out- 
wards to the splenic glands, and a fourth to the glands situated near 
the pylorus and to the aortic glands. 

Inrestines.—The Lymphatic glands of the small intestine are 
situated between the layers of the mesentery, in the meshes formed 
by the superior mesenteric. artery, and are thence named mesenteric 
glands. ‘These glands are most numerous and largest, superiorly, 
near the duodenum; and, inferiorly, near the termination of the 
ileum. 

The Lymphatic vessels of the small intestines are of two kinds : 
those of the structure of the intestine, which run upon its surface 
previously to entering the mesenteric glands; and those which 
commence in the villi, in the substance of the mucous membrane, 
and are named lacteals. : 

The Lacteals, according to Henle, commence in the centre of each 
villus as a cecal tubulus, which opens into a fine network, situated 
in the submucous tissue. From this network the lacteal vessels 
proceed to the mesenteric glands, and from thence to the thoracic 
duct, in which they terminate. $ 

The Lymphatic glands of the large intestines are situated along 
the attached margin of the intestine, in the meshes formed by the 
colic and hemorrhoidal arteries previously to their distribution. 
The Lymphatic vessels take their course in two different directions ; 
those of the ceecum, ascending colon and transverse colon, after 
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traversing their proper glands, proceed to the mesenteric glands, and 
those of the descending colon and rectum to the lumbar glands. 
Kipyey.—The Lymphatic vessels of the kidney follow the direc- 
tion of the blood-vessels to the lumbar glands situated around the 
aorta and inferior vena cava; those of the supra-renal capsules, 
ety are very large and numerous, terminate in the renal lym- 
atics. 
Pertvis.—The Lymphatic vessels of the viscera of the pelvis ter- - 
minate in the sacral and lumbar glands. 
The Lymphatic vessels of the testicle take the course of the sper- 
matic cord, in which they are of large size; they terminate in the 
lumbar glands, 


THORACIC DUCT. 


The thoracic duct, the great trunk of the lymphatic and chylous 
system, commences in the abdomen, by a considerable and some- 
what triangular dilatation, the receptaculum chyli, which is situated 
on the front of the body of the second lumbar vertebra, behind 
and between the aorta and inferior vena cava, and close to the 
tendon of the right crus of the diaphragm. From the upper part 
of the receptaculum chyli the thoracic duct ascends through the 
aortic opening of the Doeksainn, and along the front of the ver- 
tebral column, lying between the thoracic aorta and vena azygos 
and upon the right intercostal arteries, to the fourth dorsal ver- 
tebra. It then inclines to the left side, passes behind the arch of 
the aorta, and ascends by the side of the cesophagus, and behind 
the perpendicular portion of the left subclavian artery to the root 
of the neck ‘opposite the seventh cervical vertebra, where it makes 
a sudden curve forwards and downwards, and terminates at the 

oint of junction of the left subclavian with the left internal 
jugular vein. 

The thoracic duct is about eighteen or twenty inches in length, 
and near its origin as large as a goosequill; as it ascends, it 
diminishes in size; and near its termination again becomes dilated. 
At the middle of the thorax it frequently divides into two branches 
of equal size, which reunite after a short course; and sometimes it 

ives off several branches, which assume a plexiform arrangement 
in this situation. Occasionally the thoracic duct bifurcates at the 
upper part of the thorax into two branches, one of which opens 
into the point of junction between the right subclavian and jugular 
vein, while the other proceeds to the normal termination of the 
duct on the left side. In rare instances the duct has been found 
to terminate in the vena azygos, which is its normal destination in 
some mammalia. 

The thoracic duct presents fewer valves in its course than 
lymphatic vessels generally; at its termination it is provided with 
a pair of semilunar valves, to prevent the admission of venous 
blood. 

Branches.—The thoracic duct receives at its commencement four 
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or five large lymphatic trunks, which unite to form the recepta- 
culum chyli: it next receives the trunks of the lacteal vessels. 
: . Within the thorax it is joined by a 
Fig, 281. large lymphatic trunk from the liver, 
’ and in its course through the posterior 
mediastinum, receives the lymphatic 
vessels both from the viscera and 
parietes of the thorax. At its curve 
forwards in the neck it is jomed by 
lymphatic trunks from the left side of 
the head and neck, left upper extre- 
mity, upper part of the thorax, and 
thoracic viscera. 

The Ductus lymphaticus deater is a 
short trunk which receives the lym- 
phatic vessels from the right side of 
the head and neck, right upper extre- 
mity, right side of the thorax, right 
lung, and one or two branches from 
the liver. It terminates at the junc- 
tion of the right subclavian with the 
right internal jugular vein, at the 
point where these veins unite to form 
the right vena innominata; and is 
provided at its termination with a 
pair of semilunar valves, which pre- 
vent the entrance of blood from the 
veins. 
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* The course and termination of the tho- 
racic duct. 1. Arch of the aorta. 2. Tho- 
racic aorta. 3, Abdominal aorta, showing 
its principal branches divided near their 
origin. 4. Arteria innominata, dividing into 
right carotid and right subclavian. 5. Left 
carotid. 6. Left subclavian. 7. Superior 
cava, formed by the union eT the two 
vene innominate ; and these by the junc- 
tion, 9, of the internal jugular and subcla- 
vian vein at each side. 10. Greater vena 
azygos. 11. Termination of the lesser in 
the greater vena azygos. 12. Receptaculum chyli ; several lymphatic trunks 
are seen opening into it. 13. Thoracic duct, dividing opposite the middle of 
the dorsal vertebre into two branches which reunite; the course of the duct 
behind the arch of the aorta and left subclavian artery is shown by a dotted 
line. 14, The duct making its turn at the root of the neck and receivin 
several lymphatic trunks previously to terminating in the posterior aspect o 
the junction of the internal jugular and subclavian vein. 10, Termination of 
the trunk of the ductus lymphaticus dexter. 
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CHAPTER IX. 
OF THE NERVOUS SYSTEM. 


THE nervous system consists of a central organ, the cerebro- 
spinal centre or axis, and numerous rounded and flattened white 
cords, the nerves, which are connected by one extremity with the 
cerebro-spinal centre, and by the other are distributed to all the 
textures of the body. The sympathetic system is an exception to 
this description; for in place of one it i many small centres 
which are called ganglia, and which communicate very freely with 
the cerebro-spinal axis and with its nerves. 

The cerebro-spinal axis consists of two portions—the brain, an 
organ of large size, situated within the skull, and the spinal cord, a 
lengthened portion of the nervous centre continuous with the brain, 
and occupying the canal of the vertebral column. 

The most superficial examination of the brain and spinal cord 
shows them to be composed of fibres, which in some situations are 
ranged in a longitudinal direction, and in others are interlaced by 
cross fibres. Itis also observed that the cerebro-spinal axis presents 
two substances differing from each other in density and colour—a 
grey or cineritious or cortical substance, and a white or medullary 
substance. The grey substance forms a thin lamella over the sur- 
face of the convolutions of the cerebrum, and of the lamine of the 
cerebellum : hence it has been named cortical; but the grey sub- 
stance is not confined to the surface of the brain, as this term 
would imply ; it is likewise situated in the centre of the spinal cord 
its entire length, and may be thence traced through the medulla 
oblongata, crura cerebri, thalami optici, and corpora striata: it 
enters also into the composition of the locus perforatus, tuber 
cinereum, commissura mollis, pineal gland, pituitary gland, and 
corpora dentata. Two kinds of grey substance are described 
by Rolando as existing in the spinal cord; the one (substantia 
emerea spongiosa vasculosa) is the ordinary grey matter of the 
cord, the other (substantia cinerea gelatinosa) is tound along the 
edge and at the extremity of the posterior cornua. 

The elementary constituents of the nervous system are, nerve- 
fibres and nerve-cells; and associated with the latter, a finely 
granular, pale matria substance, and free cell-nuclet. 

The NERVE-FIBRES (nerve-tubes; primitive fibres and tubes) are 
the chief components of the nerves and of the white substance of 
the brain and spinal cord, and are also found, but in less number, 
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in the grey substance and ganglia. They are soft and cylindrical, 
clear and transparent when seen by transmitted light; white, 
glittering, and opaline when the light is reflected, and bounded by 
simple, dark, contour lines. They present great variety of size 
and some degree of variety of texture, being coarse or fine, fragile 
or firm ; their measurement varies between z55 and sghoq Of an 
inch; and they undergo a structural change after death or under 
the influence of chemical reagents, which converts them from 
simple cylinders into cylinders with 
double boundary lines or contours. 

In structwre the nerve-fibre is com- 
posed of three parts; namely, an ex- 
ternal coat or sheath, a medulla or 
pulp, and a central solid filament or 
axis-cylinder. The sheath is excessively 
fine and transparent; so fine and trans- 
parent as to be almost invisible or 
demonstrable only by chemical means, 
and of doubtful existence even, in the 
finer fibres, It is elastic and structure- 
less, and corresponds in general and 
chemical characters with the sarcolemma of muscular fibre. The 
medulla or pulp (medullary sheath, or white matter of Schwann) 
is the mid-layer of the nerve-fibre; it is a viscous, transparent, 
clear, homogeneous fluid, easily susceptible of coagulation, and 
converted in its coagulated state into an opaque, granular white 
substance. The coagulation of the medulla commences from the 


Fig. 232. 


exterior, and gives rise to the appearance of double boundary 


lines in the fibre (dark-bordered fibres); and the greater or less 
extent of the coagulum determines the depth of the interval between 
the double lines. In the fine nerve-fibres with a more delicate 
sheath, the medulla is apt to undergo another change, namely, that 
of collecting from point to point into elliptical masses, and pro- 
ducing varicose nerve-fibres. In chemical composition the medulla 
consists chiefly of oily and albuminous matter; its cognomen, 
medullary sheath, is derived from its position, encircling the 
central filament as in a sheath; and it is absent in the finest nerve- 
fibres. 

The central filament, or azis-fibre (awis-cylinder, Purkinje; 
primitive band, Remak),is a pale, transparent, homogeneous, slightly 
flattened or cylindrical filament, which occupies the centre of the 
nerve-fibre. It is about one-third the thickness of the nerye-fibre ; 


* Nerve-fibres and nerve-cells. 1. Nerve-fibres, with double contours, or 
dark-bordered nerve-fibres showing their parallel arrangement in the nerves 
and their mode of termination in loops. 2. A dark-bordered nerve-fibre ter- 
minating in a varicose fibre. 8. A dark-bordered nerve-fibre, showing the 
granular coagulum of the medulla. 4. A nerve-cell with nucleus, and 5, nu- 
cleolus. 6. A nerve-cell, giving off three processes. 7. Granules and free 
nuclei. 
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is solid and elastic, sometimes finely granular or striated, and is 
only brought into view when the fibre is broken up or the medulla 
dissolved by chemical means. It is also met with in an isolated 
form, and divested both of sheath and medulla. According to 
Kdlliker, the central filament exists in all nerve-fibres, coarse or 
fine; but Valentin and Henle, among other histologists, regard it 
as simply the uncoagulated portion of the medullary sheath. 
Kolliker adduces, in support of his views, the constancy of appear- 
ance of the filament, its chemical constitution as a protein com- 
pound allied to coagulated albumen, and its presence in nerves still 
warm with life; his opinion is probably correct. A confirmation of 
this view is derived from the different effect of certain reagents on 
these two parts of a nerve-tubule. Ifa piece of fresh nerve matter, 
as of the spinal cord, be hardened in chromic acid, and a thin sec- 
tion tinged with carmine be examined by the microscope, it will be 
seen that the exterior two-thirds of each tubule is left nearly un- 
coloured, while the central part or axis cylinder is tingled deeply. 

Besides the medullated or dark-bordered nerve-fibres now de- 
scribed, there are others which contain no medulla, non-medullated 
or gelatinous fibres, and which consist only of the central filament 
invested by the nerve-sheath. The non-medullated nerve-fibres are 
pale in colour, and bounded by single contour lines; they are more 
or less transparent and consistent, and sometimes nucleated; in a 
word, they present those conditions which distinguish them as nerve- 
fibres in process of development, and, as such, are 
the chief constituent of the embryonic brain. Ac- 
cording to this view, the contents of the embryonic 
fibres separate into two parts, of which the exterior, 
fluid and viscous, is the medulla, while the unaltered 
interior, firm and solid, is the central filament. Pale 
non-medullated fibres are found in connexion with 
nerve-cells, constituting the processes of those cells, 
and sometimes forming the bond of union between 
the nerve-cells and medullated fibres; they are 
found also as peripheral continuations of the medul- 
lated fibres in the cornea; in the Pacinian corpus- 
cles; and as nucleated fibres in the terminal ex- 
pansion of the olfactory nerves. 

The NERVE-CELLS (nerve corpuscles or vesicles) 
are nucleated cells, occurring in great numbers in 
the grey or coloured portion of the brain and spinal 
cord, in ganglia, occasionally in the trunks of cer- 
tain nerves, and in nervous expansions, as of the optic and auditory 
nerve. In structure they are composed of a delicate structureless 
membrane, containing soft, pulpy, greyish contents, and a central 
nucleated nucleus. In size the nerve-cells vary between 535 and 
adoo Of an inch in diameter, and the nuclei between 7355 and g5;. 


* Gelatinous nerve-fibres from olfactory nerve. 
FF 
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The contents of the cells are a clear, homogeneous, colourless, or 
slightly yellowish matrix, having diffused through it a multitude 
j ‘ of minute round granules of nearly uniform 
Rig. 234. size. Sometimes the granules are pale and 
colourless, or have intermingled with them a 
small number which are slightly tinged with 
yellow or grey, and constitute colowrless 
norve-cells. At other times the granules have 
a brownish or blackish tint, and have mingled 
with them others of a darker and larger kind; — 
these are the colowred or pigmentary nerve- 
cells. Occasionally, the coloured granules 
are diffused equally through the mass of the 
contents, while, in other cells, they are con- 
gregated near the nucleus, and form @ con- 
siderable mass. The nucleus is a elear sphe- 
rical vesicle with a distinct membrane and 
transparent contents, with one and some- 
; times two or more large opaque »uecleoli. 
The soft elastic contents of the nerve-cells are a protein compound, 
analogous to that of the central filament of the nerve-fibres; the 
opaque granules consisting chiefly of fatty 
matter and pigment. 

Nerve-cells present some variety in stracture 
and form; they may have thin walls, like the 
' cells above deseribed, found in the brain and 
spinal cord; or thick walls as in the eells of . 
ganglia. They may be independent cells, or 
they may be furnished with pale filamentary 
»rocesses, and be termed according to the num- 
= of such processes, unipolar, bipolar, or amul- 
tipalar cells. The cells without pore being 
apolar. The processes given off by these cells 
resemble the non-medullated nerve-fibres, and 
_ are sometimes continuous with the medullated 
fibres ; at other times branched. 

The finely granular ‘ee matrie substance is found chiefly in 
the grey matter of the brain and spinal cord; it is identical with 
the contents of the nerve-cells. The free cell wuclet correspond 
with the nuclei of the nerve-cells, and in certain situations are ac- 
cumulated in considerable number. 

Nerve centres-—-A nerve centre is a collection of vesicular 
nerve matter. Sometimes circumscribed and defined, as in the 
corpus striatum in, the brain or the ganglia of the sympathetic; at 


* Multi-nucleated celts from the central grey substance of the spinal cord ; 
magnified 350 times; after Kalliker. These cells measure between ;3, and 
sain Of aa inch in diameter. 


t+ Cells from the substantia gelatinosa of the posterior horn of the spinal 
cord; magnified 349 times; after Kélliker. : 
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others, spread over a large surface or extending far into the interior 
of a nerve mass; as in theconvolutions of the brain and the central 
column of the cord. Nerve centres are always connected with 
nerve fibres which serve to bring them 
into relation with other nerve centres, 
or with parts of the body from which 
they receive or to which they communi- 
cate nerve impressions. 

A COMMISSURE is a mass of fibrous , 
nerve matter which acts as a link of 
communication between two nerve cen- 
tres. 

A NERVE is a rounded or flattened 
cord of nerve fibres which forms the 
channel of connexion between the nerve 
centres and all the parts of the body. 
he nerve cords are surrounded by a 
strong sheath of fibrous membrane, 
which not only preserves their rounded 
form, but forms septa which pass into 
the interior of the cord, subdividing it 
into a number of strands or fanicul. In 
many nerves this subdivision is so per- 
fect, that if cut across in the fresh state, 
and squeezed, the appearance is presented ofa circular disk from 
which white pulp exudes from little apertures. The membrane 
which isolates these funiculi is sometimes called the neurilemma; it 
serves to support the delicate tissue of which the nerve-tubes are 
eomposed, and also as a channel along which the blood-vessels 
reach the interior of the cord. 

_ Brancuine or NERvES.—A. branch of a nerve consists of several 
funiculi which leave the parent trunk and become invested with a 
neurilemma derived from its sheath. 

INOscULATION OR commUNICATION.—Nerves frequently form junc- 
tions of a portion of their substance so as to become complex in 
structure, but in no case does a primitive nerve-tubule split and 
permit a portion of its contents to come in contact with that of 
another tubule. Nerve-tubules by their tubular membrane or 
medullary sheath are insulated throughout their whole course. 

Prexus.—A plexus is an intricate inter-communication between 
the funiculi of adjacent nerves. 

_ Oriew.—The apparent origin of a nerve is where it becomes 
connected with the surface of a nerve centre. The rea/ origin is 
where its tubules terminate in the substance of its nerve centre—often 


Fig, 286.* 


.* Large nerve cells, with branching processes, from the anterior cornu of 
the spinal cord; after Kélliker. The pigment granules are collected into a 
mass in one of the cells, but are more generally distributed in the other. The 
cells measure between 73, and 32; of am inch in diameter: and their nuclei 
aio0 tO 200 : 

FF2 
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far away from where it plunges into the nerve surface. It is very 
difficult to trace accurately the deeper connexions of the extremities 
of nerve-tubules, but as in many instances they have been observed 
to be directly connected with nerve-vesicles, the opinion is becom- 
ing general, that most of the nerve-tubules have a central con- 
nexion with a nerve-cell. 

TERMINATIONS.—In their ultimate distribution, nerve-fibres ter- 
minate in loops, in fine plexuses, and in free extremities, instances 
of all these modes of termination, together with division of fibres, 
being met with in the skin: loops are well seen in the papille of 
that membrane, terminal plexuses in the conjunctiva sclerotice, 
and free extremities in the conjunctiva, Pacinian bodies, in the 
nerves of sight, hearing, and smell, and many other parts; more 
recent microscopic observations showing that the mode of termina- 
tion by free extremities is the most common. 

The Pacinian bodies are small oval or pyriform masses, varying 
in size from half a line to three lines in length, situated on the 

peripheral extremities of the nerve-fibres chiefly in 


Fig. 237." the palm of the hand and sole of the foot, but also 
found in other parts, as the perineum, glans penis, 
d bulb of the urethra, on the intercostal nerves, on the 
& cutaneous nerves of the neck, arm, and leg, and 
dorsum of the hand and foot, and on the filaments 
of the sympathetic nerve in various localities. It 
has been calculated that in the palm of the hand 
and palmar surface of the fingers there are six 
hundred of these bodies, and at the extremities of 
the fingers they are especially numerous. They are 
. situated for the most part in the subcutaneous areo- 
| lar tissue, are clear, transparent, and glistening in 
appearance, and traversed internally with white 
streaks. In structure a Pacinian body is composed 
of from twenty to sixty concentric layers or capsules. 
of areolar tissue, separated by spaces containing a. 
serous fluid, and having a central cavity also filled 
with serous fluid, which contains the free oe 
of a nerve-fibre, divested of its sheath and medulla, and redu 
to the condition of an axis-cylinder. The intercapsular spaces are 
wider between the external than the internal layers, and closing 
around the nerve-fibre at its entrance into the corpuscle, are con- 
tinued for some distance on the fibre to constitute its sheath. The 
nerve-fibre included within the central cavity ends in a small 
rounded tubercle, and not unfrequently is bifid or even trifid. The 
Pacinian corpuscles are first apparent during the sixth month of 
foetal life. 
SYMPATHETIC NERVE.—The sympathetic or ganglionic nerve, or 
* Portion of a digital nerve, showing the disposition of the Pacinian cor- 
puscles ; reduced after K6lliker. 
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system of organic nerves, has received its various designations from 
its numberless communications and anastomoses, frum its compo- 
sition of a series of ganglia, and from its distribution 
chiefly to the viscera of the body. It consists of a 
cord of moderate thickness, which extends from the’ 
head to the coccyx, lying by the side of the vertebral 
column, of a series of ganglia, some of which are 
fusiform and others flattened and multangular, of 
short branches of communication from the spinal 
nerves, and peripheral branches which for the most 
_ follow the trunks of arteries, and are distri- 

uted to the viscera, after uniting with ganglia in 
their course, or forming smaller ganglia in their dis- 
tribution. The elementary constituents of the gan- 
glionic nerve are: white nerve-fibres of every degree 
of magnitude from coarse to fine; ganglionic nerves, 
and nerve-cells. The ganglia resemble in structure 
those of the posterior roots of the spinal nerves, but 
the nerve-cells are smaller, more uniformly round, 
pale and colourless or slightly tinged with pigment, 
and provided with a single process, sometimes two, and more rarely 
none—the ganglionic nerve. After one or two turns around and 
between the nerve-cells, the ganglionic nerve takes its course to the 
periphery of the ganglion and united with other fibres constitutes 
the nervous cords. The ganglionic nerves are dark-bordered and 
pale. The white nerve-fibres are derived from the anterior and 
posterior roots of the spinal nerves, chiefly from the latter; en- 
tering the ganglion, they divide into an ascending and descending 
fasciculus, which pass upwards and downwards along the main 
trunk of the nerve, or pass off with the larger branches in company 
with ganglionic nerves. 

The branches of the sympathetic nerve present some difference of 
colour, having reference to the greater or less preponderance of the 
white or ganglionic fibres; thus the splanchnic nerves are white, the 
mesenteric branches greyish-white; and the filaments ramifying on. 
the branches of the carotid arteries reddish-grey and soft (nervi sub- 
rufi, molles); the cardiac branches and pelvic plexuses are also grey 
and soft. Some part of the greyness of these nerves is also due to 
the presence of certain peculiar fibres, the grey fibres of Remak 
(gelatinous fibres, Henle). The grey fibres of Remak are pale flat 
fibres, indistinctly striated, granular or homogeneous, and present- 
ing elongated or fusiform nuclei, in fact presenting characters 
similar to imperfectly formed areolar tissue, to which substance 
they probably belong. Remak finds them in great abundance in 
the impregnated uterus, indeed more numerous than the nerve- 


Fig. 238.* 


* A Pacinian corpuscle; after Kélliker. a. Its peduncle. 6, The nerve- 
fibre. c. The axis-cylinder contained in the cavity of the corpuscle. d, The 
laminated sheath. Mie 
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fibres, and they seem to constitute the basis of many of the nerves, 
They are probably derived from the neurilemma of the finer 
branches. 

In their peripheral terminations the branches of the sympathetic 
nerve present numerous minute, almost microscopic ganglia, which 

are especially remarkable on the carotid arteries, 
Fig. 239.* in the pharyngeal plexus, upon the heart, around 
the root and in the substance of the lungs, upon 
the supra-renal capsule, on the lymphatic glands, 
on the posterior wall of the urinary bladder, and 
occasionally in the kidneys. In structure these 
ganglia are identical with the larger ganglia. The 
nerve-fibres, like those of the cerebro-spmal sys- 
tem, terminate in loops, in fine plexuses, and in 
free ends, the latter being present in the Pacinian 
corpuscles of the mesentery. In their ultimate 
terminations they probably cease to be medul- 
lated and become reduced to their axis fibres. 

DuveLopment.—Nerve-cells and nerve-fibres are 
developed from the primary cells of which the 
embryo is originally composed; the nerve-cells 
increase in size, and either retain the character of 
simple cells or throw out processes which become 
connected with nerve-fibres. Some of the nerve- 
cells, provided with two nuclei, appear to increase by division. 
Nerve-fibres are produced from fusiform nucleated cells, which are 
united into pale, flattened, nucleated tubules or fibres; and at 
about the middle period of foetal life they become white from the 
development of the medullary sheath. In the peripheral plexuses, 
the anastomosis of fibres results from their development by fusiform 
or stellate cells, the processes of which unite with each other; 
while in the trunks of the nerves the tubules attain a large size, 
and their contents become split up into a fasciculus of fibres, as 
occurs in the development of muscular fibre. 

In the cerebro-spinal centre, nerve-fibres are first perceptible in 
the embryo at the end of the second month, at which time they 
are intermingled with an abundance of fusiform cells with fine 
lengthened ends. At the fourth month the grey and the white 
substance are distinct; but dark contours to the fibres do not make 
their appearance until the mid-period of foetal life, and are first 
discoverable in the spinal cord. The subsequent changes are, in- 
crease of size of the fibres, the number of primitive fibres existing 
in the foetus being as great as in the adult. 


« A sympathetic ganglion from @ puppy, made transparent by soda; after 
Kolliker. a, a. Trunk of the sythpathetic nerve. 6, Communicating branches 
from a spinal nerve ; these branches divide into two fasciculi which take their 
course upwards and downwards in the trunk. e,c. The ganglion, composed 
of ganglion cells. d. Small branch, probably destined to accompany an artery. 
e. A visceral branch. 


THE SPINAL CORD, 439 


‘Vusse1s.—The brain and spinal cord are very moderately supplied 
with blood by small arteries which enter their substance from the 
pia mater, and divide into branches at acute angles. In the 

meduilary substance they form a network of fine capillaries with 
wide meshes; but the network is closer and the capillaries more 
abundant in the grey substance. The ganglia of the nerves possess 
a delicate capillary plexus which pervades their structure, encircling 
each cell in a special web; the arteries of the nerves are more 
scanty and for the mest part longitudinal, forming an open network 
with elongated interstices, which invests the fasciculi but does not 
penetrate to the nerve-fibres. In the Pacinian corpuscles, blood- 
vessels reach the interior of the central cavity. 


THE NERVE CENTRES. 


The great centres of the cerebro-spinal nervous system are most 
easily understood by taking them up in the fellowing order— 
spinal cord, medulla oblongata, cerebrum, and cerebellum; thus 
beginning with the more simple cr elementary and preceeding to 
the mere complex. 

Te Seinat Corp.—The spinal cord of the adult, somewhatlessthan 
eighteen inches in length, extends from the foramen magnum te oppo- 
site the first or second lumbar vertebra, where it terminates in a 
conical point, retained in position by the filum terminale; in the child, 
at birth, the cone reaches the middle of the third lumbar vertebra, 
and in the embryo is prolonged as far as the coccyx. It presents a 
difference cof diameter in different parts of its extent, and has two 
enlargements. The uppermost of these corresponds with the origin 
of the nerves destined to the upper extremities (brachial); and the 
lower enlargement (lumbar) is situated near its termination, and 
corresponds with the attachment of the nerves which are intended 
for the supply of the lower limbs. The brachial enlargement is 
flattened trom before backwards, and extends from the third cer- 
vical vertebra to the first dorsal; the lumbar enlargement is 
flattened from side to side, and is smaller than the bravhial. The 
spinal cord gives off near its termination that assemblage of nerves 
which has received the name of cauda equina; the cauda equina is 
formed by the roots of the lumbar and sacral nerves elongated by the 
growth of the spine, the ganglia of the posterior roots being held 
in connexion with tke intervertebral foramina through which the 
nerves pass. , 

In form, the spinal cord is a flattened cylinder, and presents on 
its anterior surface a fissure, which extends into the cord to the 
depth of one-third its diameter, and is occupied by a fold ef pia 
mater. This is the anterior median fisswre. If the sides of this 
fissure be gently separated, they will be seen to be connected at 
the bottom by a layer of médullary substance, the anterior white 
commissure. In the middle line behind and corresponding with 
the anterior fissure is the posterior median fisewre, which contains 
a slender process of pia mater. It extends more deeply into the 
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cord than the anterior fissure, and reaches the grey substance of 
the interior. These two fissures divide the medulla spinalis into 
two lateral portions, which are connected to each other by the white 
commissure which forms the bottom of the anterior fissure, and by 
a commissure of grey matter situated behind the former. On either 
side of the posterior median fissure is a slight line which bounds on 
each side the posterior median columns. These columns are most 
apparent at the upper part of the cord, and in the medulla oblon- 
gata, where they have received the name of posterior pyramids, or 
funiculi graciles. 

Two other lines are observed on the medulla, the anterior and 
posterior lateral sulci, corresponding with the attachment of the 
anterior and posterior roots of the spinal nerves. The anterior 
lateral sulcus is a mere trace, marked only by the attachment of 
the filaments of the anterior roots; the posterior lateral sulcus is 
somewhat more evident. 

These fissures and sulci indicate a division of the spinal cord 
into three pairs of columns, namely, anterior, lateral, and pos- 
terior; or, as they are frequently 
described, into antero-lateral and 
posterior. 

If a transverse section of the 
/ spinal cord be made, its internal 
structure may be seen and exa- 
mined. It will then appear to be 
composed of two hollow cylinders of white substance placed side by 
side, and connected by a narrow white commissure. Hach cylinder . 
is filled with grey substance, which is connected by a commissure 
of the same matter (grey commissure). The form of the grey sub- 
stance, as observed in the section, is that of two irregularly 
curved or crescentic lines joined by a transverse band. The ex- 
tremities of the curved lines corresponding with the sulci of origin 
of the anterior and posterior roots of the nerves are termed 
cornua; the anterior cornu is short and thick; the posterior cornu, 
long and slender, reaches nearly to the surface of the posterior 
lateral sulcus. 

Central canal.—In the centre of the grey matter of the cord 
there is a minute canal lined by epithelium which extends upwards 
into the fourth ventricle, and down into the filum terminale. It is 
always present in the young subject, but often cannot be found in 
the spinal cord of the adult. 

Structure of the spinal cord—The cylindrical column of the 
spinal cord is closely invested with pia mater, processes of which 
pees into its substance and so subdivide it for a considerable depth 

rom its surface. The white matter which forms its exterior is 
composed of longitudinal nerve-tubules, while the dark column 


* Transverse section of the spinal cord, showing the roots of the spinal 
nerves, 1, Anterior root. 2. Posterior root, with its ganglion. 
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which is contained in the interior central part is principally grey 
or vesicular nerve matter, but some nerve-tubules also are found in 
it, many of which are oblique or transverse in their direction and 
correspond with the roots of the nerves. The grey matter is made 
up of cells which vary somewhat in size and shape. Small cells 
which measure from 3,455 of an inch downwards are abundant in 
every part of the central column, but larger ones with branching 
extremities which measure from =}, to 33; of an inch, are collected 
in special bundles. The posterior horns of the grey column with 
which the posterior roots of the spinal nerves are connected, con- 
tains a collection of the larger cells. A lateral group also occurs 
in the hollow of the crescent between the anterior and posterior 
cornua. 

Origin of the Nerves.—The spinal nerves arise by two roots, the 
distinctive characters of which, outside the medulla, will be de- 
ied hereafter; their connexion with the nerve centre is here 
noted. 

The anterior roots pass through the substance of the white 
matter into the anterior horns, where they separate and can be 
traced into the antero-lateral column of the same side, while some 
seem to be connected with the anterior or white commissure. 

The posterior roots have very wide connexions, Some pass 
into the deep or innermost part of the lateral division of the antero- 
lateral column. Some after diverging in the posterior horus are 
continued upwards and downwards, while others seem to pass 
across the grey column into the opposite half of the cord. 

From the foregoing description it will appear that the spinal 
cord can be divided anatomically into three great columns or 
strands on each side. 1. The posterior column, which is defined 
by being enclosed within the posterior horns of the grey matter ; 
with this the roots of the nerves are not connected, except perhaps 
by some few fibres. 2. The antero-lateral column, consisting of the 
whole remaining white matter of the cord. 3. The central or grey 
column with its horns, encased by the two former. The spinal 
cord. is clearly the channel of connexion between the brain and 
the roots of the spinal nerves, but the anatomical connexion of 
the nerve-fibres it is impossible to demonstrate. That some of the 
fibres are continuous throughout the whole length of the spinal 
cord is extremely probable, but that many more are oblique is 

roved by the view of sections at almost any point. The following 
interpretation of the connexion between the roots of the nerves 
and the columns of the cord, is founded on the well-known experi- 
ments of Dr. Brown-Séquard. 

The posterior columns are not in any way concerned in the trans- 
mission of sensory or motor impressions. 

The anterior and the greater portion of the lateral part of the 
antero-lateral column serves to transmit motor impulses to the 
anterior roots of the same side. 

The grey column, and probably that part of the antero-lateral 
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column whick lies deep in the hollow of the crescent between the 
anterior and posterior cornua is the channel for sensory impulses 
to travel from the posterior roots upwards, but 
Big. 241.4 these sensory impulses pass at once across into the 
< ~ opposite half of the cord.* 

The grey matter, besides being the channel for 
sensation, is also the principal centre of reflex ac- 
tion. 

THE Encerwaton.—The encephalon, or that part 
of the cerebro-spinal centre contained within the 
cranium, consists of the medulla oblongata and meso-cephalon, 
cerebrum, and cerebellum. The whole mass weighs on an average 
about fifty ounces for the male, and forty-four for the female. 


MEDULLA OBLONGATA, 


The medulla oblongata is the upper enlarged portion of the spinal 
cord. It is somewhat conical in shape, and a little more than an 
inck in length, extending from the pons Varolii to a point corre- 
sponding with the upper border of the atlas. On the middle line, 
in front and behind, the medulla oblongata is marked by two ver- 
tical fissures, the anterior and posterior median fissures, which 
divide it superficially into two symmetrical lateral cords or columns; 
whilst each lateral column is subdivided by shallow grooves mto 
three smaller divisions, namely, the corpora pyramidalia, corpora 
olivaria, and corpora restiformia. 

The Corpora pyramidalia are two narrow convex cords, tapering 
slightly from above downwards, and situated one on either side of 
the anterior median fissure. At about an inch below the pons the 
corpora pyramidalia communicate across the fissure by a decussa- 
tion of their fibres (the decussation of the pyramids), and at their 
point of entrance into the pons are constricted into round cords. 
The fissure is somewhat enlarged by this constriction, and the en- 
larged space has received the name of foramen caecum (Vieq d’ Azyr) 
of the medulla oblongata. 

The Corpora olivaria (named from some resemblance in shape to 
an olive) are two oblong, oval-shaped, convex bodies, of about the 
same breadth as the corpora pyramidalia, about half an inch in 


* The anatomical description of the columns of the cord differs slightly from 
that which Dr. Brown-Séquard has deduced from his experiments, inasmuch as 
there is included in the sensory column the deep part of the antero-lateral 
column. It seems to the Editor that experiments which propose to divide the 
whole of the white matter leaving the grey entire, cannot be done with the 
precision necessary for physiological deduction, In fact, in the experiments 
recorded, when the knife was made to pass so close to the central canal as to 
insure the division of all the white matter, sensation was impaired. The 
Editer believes that it was so because the deep part of the antero-lateral 
column was included in the section. 

+ Transverse section of the spinal cord. 1. Posterior column. 2. Antero- 
lateral column. 3. Deep part of the same enclosed between the anterior and 
posterior herns of the grey column. 4. Central or grey celumn, 
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‘which, and from the corpus 
restiforme, it is separated by a 
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Tength, and somewhat larger above than below. The corpus olivare 


is situated immediately external to the corpus pyramidale, from 


Fig. 242.* 


groove. In this groove some 
longitudinal fibres are seen 
‘which enclese the base of the 
corpus olivare, and have been 
named funiculi silique, these 
which lie to its inner side being 
the funiculus internus, and 
those to its outer side the fani- 
culus externus. Besides these 
there are other fibres which 
curve round the lower part of 
the corpus olivare, these are the 
arciform fibres, and seem to be 
fibres of the anterior pyramids 
proceeding to join those of the 
restiform column. When ex- 
amined by section the corpus 
olivare is found to be a gan- 
glion deeply embedded in the 
medulla oblongata, and meeting 
its fellow at the middle line be- 
hind the corpus pyramidale. 
The ganglion of the corpus 
olivare (corpus dentatum, nucleus olive), like that of the cere- 
bellum, is a yellowish-grey dentated capsule, open behind, and 
containing grey substance and transverse white fibres. The nervous 
filaments which spring from the groove on the anterior border of 
the corpus olivare are those of the hypoglossal nerve; and those 
on its posterior border are the glesso-pharyngeal and pneumo- 
gastric. 

The Corpora restiformia (restis, a rope) comprehend the whole of 
the posterior half ef each lateral column of the medulla oblongata. 
They are separated from the corpora olivaria by the grooves already 
spoken of; posteriorly they are divided from each other by the 
posterior median fissure and fourth ventricle, and superiorly they 
diverge and curve backwards to enter the cerebellum, and con- 
stitute its inferior peduncles. Along the pesterior border of each 


' * Front view of the upper part of the cranio-spinal axis, with the origins 
of the nerves. M. Medulla oblongata. p. Anterior pyramids. d. Their decus- 
sation. o. Olivary bodies. P. Pons Varolii. <«, d. Crura cerebelli. s, Crura 
cerebri. m. Corpora mammillaria. ¢. Tractus opticus. ¢ Chiasma, 2. Optic 
nerve. 3. Motor oculi. 4. Pathetieus. 5. Fifth pair. a. Its larger root. 
b. Its smaller root. g. Gasserian ganglion. 6. Abducens. 7. Facial. 8. Audi- 
tory. 9. Glesso-pharyngeal. 10. Vagus. 11. Spinal accessory. 12. Hypo- 
glossal, 1’. First spinal nerve. 2’. Second spinal nerve. v. Its ganglion, 
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corpus restiforme, and marked off from that body by a groove, is 
a narrow white cord, separated from its fellow by the posterior 
fissure. These narrow cords are termed the posterior pyramids 
(fasciculi graciles). Hach fasciculus forms an enlargement (pro- 
cessus clavatus) at its upper end, and is then lost in the floor of the 
fourth ventricle. The processus clavati are the lateral boundaries | 
of the nib of the calamus scriptorius. The corpus restiforme is 
crossed near its entrance into the cerebellum by the auditory nerve, 
ae choroid plexus of the fourth ventricle, and the pneumogastric 
lobule. 
- The remaining portions of the medulla oblongata visible from the 


exterior, are the two slightly convex columns which enter into the 


formation of the floor of the fourth ventricle. These columns are 
the fasciculi teretes (innominati). The fasciculi teretes are coated 
with grey nerve matter and are crossed by three or four white deli- 
cate bands called the linece transverse, which are the fibres of origin 
of the auditory nerve. 

The medulla oblongata is the continuation upwards of the columns 
of the spinal cord, besides containing a collection of ganglia or 
special centres of the most important cranial nerves. The mode in 
which the various component parts of the spinal cord pr up into 
the medulla and through it to the mesocephalon is rather complex 
and has given rise to unnecessary complication in description. 
Referring the reader for the more intricate details to.other works, 
the following seems a simple account of the probable arrangement 
of its fibres. 5 

The anterior pyramids, which are shaped like a long wedge (see 
fig. 243), are the direct continuation upwards of the anterior or motor 
part of the antero-lateral column of the cord—the decussation per- 
mitting most of the fibres of one side of the cord to pass into the 
opposite side of the medulla. 

The greater part of the remaining fibres of the antero-lateral 
column, together with the posterior column of the cord, diverge from 
it at the calamus scriptorius, and are directed outwards and back- 
wards towards the cerebellum, forming the restiform column. 

The posterior pyramids or processus graciles, after running along 
the inner edge of the posterior column, sink down and become con- 
tinued into the fasciculi teretes of the fourth ventricle. 

The remaining portions of the medulla are the olivary bodies and 
fasciculi teretes of the fourth ventricle. These two seem to be the 
direct continuation upwards of the central or grey column of the 
cord, together with the deeper part of the antero-lateral column 
of the cord, formerly alluded to as lying in the hollow of the 
crescent between the anterior and posterior horns of the grey 
column. In the spinal cord this deep central part is concealed, by 
being overlaid by the posterior and superficial layer of the antero- 
lateral columns, but in the medulla it comes into view, behind in 
consequence of the separation and divergence of the restiform 
tract, and in front by the projection of the olivary body, which 
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es crops out and separates the anterior pyramidal from the resti- 

form continuations of the antero-lateral column. In this view the 

whole thickness between the oli- 

vary body and fasciculi teretes is 
‘the olivary column, which thus 
consists of white fibres derived 
‘from the before-mentioned deep 
_ part of antero-lateral column and 
_ other superadded white fibres, to- 
_ gether with the grey or vesicular 
column of the cord; and in ad- 
dition the nucleus of the olivary 
body and the special collections 
of grey matter which form the 
centres of origin of the special nerves of the medulla. Through 
this olivary column sensation is transmitted upwards from the 
_ central parts of the spinal cord. 


Fig. 243.* 


THE MESOCEPHALON. 


The mesocephalon, considered as a separate division of the en- 
cephalon, may be defined as that portion corresponding internally, 
to the prominence of the pous Varolii on the surface. It is limited 
below by the medulla oblongata, above by the crura cerebri, on 
each side by the hemispheres of the cerebellum, in front by the 
pons, and behind by the corpora quadrigemina. Its complex system 
of fibres serves to connect the medulla oblongata with the cerebrum, 
the cerebellum with the cerebrum, and the two lateral halves of the 
cerebellum with each other. 

The pons Varolii is a convex arch of white matter, situated above 
the medulla, and extending from side to side, slightly constricted, 
where it enters the cerebellum at each side, to form part of the crus 
cerebelli. The transverse direction of its fibres point it out as the 
intercerebellar commissure. In the middle it is grooved for the 
basilar artery. On viewing a section of the pons, it will be seen 
that it is not wholly or chiefly composed of transverse fibres, but 
that it is traversed by strands of longitudinal white matter, and 
contains deposits of grey nerve matter. The longitudinal strands 
are not selleotad into one bundle, but alternate with transverse 
bands of the true fibres of the pons, so that it is only the super- 
ficial transverse bands of the pons which conceal the more complex 
arrangement of nerve matter within. 

To understand the anatomy of this underlying mass, it will be 
conyenient to study what is seen on a longitudinal section of the 
brain, made a little to one side of the mesial line, and in explaining 
this, the description refers to parts above the mesocephalon, as 


* Diagrammatic section of the medulla oblongata. 1. Anterior pyramidal or 
motor column. 2. Restiform column. 3. Corpus olivare. 4. Fasciculiteretes 
in fourth ventricle. 5. Corpus dentatum inclivary body. The olivary or sen- 
sory column is shaded. 
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well as to the oT of the medulla oblongata. In such a section 
(see fig. 244) the three strands of the medulla, the anterior pyra- 


. Fig. 244.* 


midal, the olivary, and the restiform can be seen. The restiform 
can be traced turning backwards into the cerebellum. The anterior 
pyramidal can be traced through below the surface of the pons, 
forward into a bar of white matter, which emerges at the upper 
edge of the pons, and is called the crus cerebri. It is easy to recog- 
nise this track as the continuation upwards of the motor column, 
and if this section be followed still further, it will be found that 
this expands into a pear-shaped body, consisting of streaks of 
white, with dark grey or brown nerve matter intervening. This is 
the corpus striatum, the anterior or motor ganglion of the brain. 
The olivary, or central column, can in like manner be 

through a deeper layer of the pons, and will also be found to 
emerge above it, as the posterior part of the crus cerebri, being 
separated from the former part by a collection of dark grey nerve 
matter called the locus niger. Traced further on, this column is 
found to expand into a round bulb of a grey or_ coffee colour, situ- 
ated immediately behind, and resting against the corpus striatum, 
and called the thalamus opticus. The column is the continuation 


* Diagram of & section of the medulla oblongata, mesocephalon, erus cerebri 
and cerebral ganglia. 1. Anterior pyramid. 2. Restiform column. 3. Olivary 
body and column. 4. Posterior pyramid. 5. Arciform fibres. 6. Orus cere- 
belli. % Pons Varolii. 8. Motor column in «nterior part of erus cerebri. 9. 
Sensory column in posterior part of erus. 20. Eocusniger. 41. The so called 
olivary fasciculas. 12. Processus e cerebello ad testes. 13. Corpora quadri- 
gemina. 14. Thalamus opticus. 15. Corpus striatum. - y 
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upwards of the sensory tract, and the bulbous expansion is the 
sensory ganglion. 

At the back part of the section will be seen a band, which pro- 
ceeds from the centre of the cerebellum onwards towards the 
thalamus opticus, and before reaching it, has two little pea-like 


_ elevations on it, the interior of which contains grey matter; the 
_ band is the processus e cerebelle ad testes, or cerebro-cerebellar com- 


missure, and the pea-like elevations are the corpora quadrigemina, 
or nates and testes. The band alluded to forms part of the crus 


 eerebelli. Between the two processus cerebelli is a space called the 
_ fourth ventricle, and this is covered in by a thin veil of whitish grey 


matter, stretched between the two bands, and called the valve of 
Vieussens. 

Besides the strands already mentioned, another small collection of 
fibres is described as leaving the anterior pyramidal tract close to 
the olivary body, and ascending deeply through the pons to be 
connected with the corpora quadrigemina. Whether these fibres 
really belong to the anterior pyramid, or to the column connected 
with the olivary body, is doubtful, but they are usually termed the 
olivary fasciculus. It seems better, however, to regard them as a 
mere offshoot of the primary column, and to retain the name olivary 
column for the part already : b; 
described as ascending to esate 
the thalamus opticus from ae eS os 
the central part of the 
spinal cord. 

The fibres from these 
columns do nat, however, 
terminate in the corpus 
striatum and thalamus 
opticus, but are continued 
onwards into the white 
substance of the brain, 
which les beyond these 
ganglia, and is connected 
with them in front, out- 
side, and below them. By 
this white fibrous sub- 
stance of the brain, the 
columns of the medulla 
oblongata, and the collec- 
tions of vesicular nerve matter which form the special centres in 
it, and the mesocephalon, are connected with the convolutions which 
exist on its surface. In this view the brain is just an expansion 


* Diagrammatic view of the connexion between the columns of the medulla 
and the convolutions of the brain. 1. Anterior part of the crus cerebri extend- 
ing to the corpus striatum and its fibres radieting to the convolution. 2. The 
posterior part. of the crus cerebri expanding into the thalamus opticus, from 
which fibres radiate to the conyolutions. 3. The convolutions, 
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of the columns of the cord, with the addition of nerve centres con- 
nected with the special nerves of the head, and others which seem 
to be related to the operations of the mind. 

The two sides of the brain are connected with each other by com- 
missures, the principal of which is the corpus callosum, the deserip- 
tive anatomy of which will be included in the account of the 
dissection of the brain, but at present it may be stated, that it con- 
sists of a thick band of white nerve matter, the antero-posterior 
measurement of which is about one-half of the length of the en- 
cephalon. The fibres of which it is composed are parallel and 


Fig. 246.* 


‘ 
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* Base of the brain upon which several sections have been made, showing 
the distribution of the longitudinal or diverging fibres. 1. Medulla oblongata. 
2. One half of the pons Varolii. 38. Crus cerebri crossed by the optic nerve 
(4), and spreading out into the thalamus opticus and corpus striatum to form 
the corona radiata. 5. Optic nerve near its origin. 6. Olfactory nerve. 7. Cor- 
pora albicantia, On the left side of the figure a portion of the brain has been 
removed to show the distribution of the diverging fibres. 8. Fibres of the 
corpus pyramidale passing through the pons Varolii. 9. Fibres 
through the thalamus opticus. 10. Fibres passing into the corpus Been 
11. Fibres of the hemisphere. 12. The fifth nerve: its two roots. 13. Fibres 
of the corpus pyramidale passing outwards with the corpus restiforme into 
the substance of the cerebellum ; arciform fibres of Solly. ‘The fibres referred 
to are those below the figure, the figure itself rests on the corpus olivare. 14, 
Section through one hemisphere of the cerebellum, alyowisiet ie corpus rhom- 
boideum in the centre of its white substance ; the arbor vite is also seen. 15. 
Opposite hemisphere of the cerebellum. 
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transverse, and extend from the convolutions of one hemisphere to 
those of the other. 

The white matter of the cerebrum therefore may be considered as 
composed of fibres radiating out from the corpus striatum, and 
thalamus opticus and of transverse fibres belonging to the corpus 
callosum; but it must be remembered that no direct continuation 
of fibres can be traced between the medulla and the convolutions, 
and certainly the white matter of the brain contains an amount of 
fibres out of all proportion to the small quantity in the columns of 
the cord. Besides the three sets of fibre above alluded to, there 
have to be added certain longitudinal fibres forming what may be 
considered antero-posterior commissures and the small transverse 
commissures seen in the third ventricle. 


CEREBRUM. 


The Cerebrum presents on its surface a number of slightly convex 
elevations, the convolutions (gyri), which are separated from each 
other by sulci of various depth. It is divided superiorly into two 
hemispheres by the great longitudinal fissure, which lodges the falx 
cerebri, and marks the original development of the brain by two 
symmetrical halves. 

Hach hemisphere, on its under surface, admits of division into 
three lobes, anterior, middle, and posterior. The anterior lobe rests 
on the roof of the orbit, and is separated from the middle by the 
fissure of Sylvius. The middle lobe is received into the middle 
fossa of the base of the skull, and is separated from the posterior by 
a slight impression produced by the ridge of the petrous bone. The 
posterior lobe is supported by the tentorium. 


BASE OF THE BRAIN. 


The student should first study the base of the brain: for this 
purpose the organ should be turned upon its upper surface. The 
arachnoid membrane, some parts of the pia mater, and the circle of 
Willis, must be carefully cleared away, in order to expose all the 
parts to be examined. ‘These he will find arranged in the following 
order from before backwards :— 


Longitudinal fissure, Commencement of the transverse 
Olfactory nerves, Optic commissure, [ fissure, 
Fissure of Sylvius, Tuber cinereum, 

Substantia perforata ; Infundibulum ; 

Corpora albicantia, Pons Varolii, 

Locus perforatus, Crura cerebelli, 

Crura cerebri; Medulla oblongata. 


The Longitudinal fissure is the space separating the two hemi- 
spheres ; it is continued downwards to the base of the brain, and 
divides the two anterior lobes. In this fissure the anterior cerebral 
arteries ascend towards the corpus callosum ; and if the two lobes 
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be slightly drawn asunder, the anterior border (genu) of the corpus 
callosum will be seen descending to the base of the brain, Arrived 
at the base of the brain, the-corpus callosum terminates by a con- 
cave border, which is prolonged to the commissure of the optic 
nerves by a thin layer of grey substance, the lamina cinerea. The 
lamina cinerea is the anterior part of the inferior boundary of the 
third ventricle. On each side of the lamina cinerea the corpus cal- 
losum is continued into the substantia perforata and crura cerebri, 
and, upon the latter, forms a narrow medullary band lying exter- 
nally to, and slightly overlapping, the optic tract, the medulla m- 
nomimata. 

On the under surface of each anterior lobe, on either side of the 
longitudinal fissure, is the olfactory nerve, with its bulb. 

The Fisswre of Sylwius bounds the anterior lobe posteriorly, and 
separates it from the middle lobe; it lodges the middle cerebral 
artery. If this fissure be followed outwards, a small isolated cluster 
of five or six convolutions (gyri operti) will be observed; these con- 
stitute the island of Reil. The island of Reil, together with the 
substantia perforata, forms the base of the corpus striatum. 

The Substantia perforata (locus perforatus anticus) is a triangu- 
lar plane of white substance, situated at the inner extremity of the 
fissure of Sylvius. It is named perforata from being pierced by a 
number of openings for small arteries, which enter the brain in 
situation to supply the grey substance of the corpus striatum. 

Passing backwards on each side beneath the pee of the middle 
lobe, is the commencement of the great transverse fissure, which 
extends beneath the hemisphere of one side to the same point on 
the opposite side. A probe passed into this fissure between the 
crus cerebri and middle lobe will enter the middle cornu of the 
lateral ventricle. 

The Optic commissure is situated on the middle line; it is the 
point of communication between the two optic nerves. — 

The Zuber cinereum is an eminence of grey substance situated 
immediately behind the optic commissure, and in front of the cor- 
pora albicantia. From its centre there projects a small conical body 
of grey substance, apparently a prolongation of the tuber cinereum, 
the infundibulum. The infundibulum is hollow, enclosing a short 
cecal canal, which communicates with the cavity of the third ven- 
tricle; and, below the termination of the canal, the conical process 
becomes connected with the pituitary gland. The infundibulum 
and tuber cinereum form part of the floor of the third ventricle. 

The Pituitary gland (hypophysis cerebri) is a small, flattened, 
reddish-grey body, situated in the sella turcica, and closely retained 
in that situation by the dura mater and arachnoid. It consists of 
two lobes, closely pressed together, the anterior lobe being the larger 
of the two and oblong in shape, the posterior round. Both lo 
are connected with the infundibulum, but the latter is so soft in 
texture as to be generally torn through in the removal of the brain. 
Indeed, for the purposes of the sulenty it is better to effect this 
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separation with the knife, and leave the pituitary body in situ, to 
be examined with the base of the cranium. 


Fig. 247.* 


The Corpora albicantia (mammillaria, pisiformia, bulbi fornicis) 
are two white convex bodies, having the shape and size of peas, 
situated behind the tuber cinereum, and between the crura cerebri. 
They are a part of the crura of the fornix, which, after their origin 
from the thalami optici, descend (radix descendens) to the base of 
the brain, and making a sudden curve upon themselves previously 
to their ascent (radix ascendens) to the lateral ventricles, constitute 
the corpora albicantia. When divided by section, these bodies will 


* The base of the brain (from Hirschfeld and Leveillé), 1. Longitudinal 
fissure. 2,2. Anterior lobes of cerebrum, 3. Olfactory bulb. 4. Lamina cinerea. 
5. Fissure of Sylvius. 6. Locus perforatus anticus. 7. Optic commissure. 
8. Tuber cinereum and infundibulum. 9. Third nerve. 10. Corpus albican- 
tium. 11. Fourth nerve. 12. Locus perforatus posticus. 13. Fifth nerve. 
14. Crus cerebri. 15. Sixth nerve. 16. Pons Varolii. 17. Portio dura of seventh. 
18. Middle lobe of cerebrum, 19. Portio mollis of seventh. 20. Anterior 
pyramid. 21. Glosso-pharyngeal nerve. 22. Olivary body. 23. Pneumo- 
gastric nerve. 24. Lateral tract. 25. Spinal accessory nerve. 26. Digastric 
lobe. 27. Hypoglossal nerve. 28 Cerebellum. 29. Amygdala. 30. Slender lobe 
of cerebellum. 31. Posterior lobe of cerebrum. 32. Posterior inferior Icbe of 
cerebellum. 
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be found to be composed of a capsule of white substance, containing 
grey matter, the grey matter of the two corpora being connected by 
means of a commissure. 

The Locus perforatus (posticus) is a layer of whitish-grey sub- 
stance, connected in front with the corpora albicantia, behind with 
the pons Varolii, and on each side orith the crura cerebri, between 
which it is situated. It is perforated by several thick tufts of arte- 
ries, which are distributed to the thalami optici and third ventricle, 
of which latter it assists in forming the floor. It is also called the 
pons Tarini. 

The Crura cerebri (peduncles of the cerebrum) are two thick 
white cords, which issue from the anterior border of the pons 
Varolii, and diverge to enter the thalami optici and corpora striata. 
By their outer side the crura cerebri are continuous with the corpora 
quadrigemina, and, above, they constitute the lower age: © of 
the aqueduct of Sylvius. Within, they contain grey matter, which 
has a semilunar shape when the crus is divided transversely, and 
has been'termed the locus niger. The third nerve will be observed 
to arise from the inner side of each crus, and the fourth nerves wind 
around their outer border from above. 

The Pons Varolii is the broad transverse band of 
white fibres which arches like a bridge across the upper 
part of the medulla oblongata; and, contracting on 
each side into a thick rounded cord, enters the sub- 
4 stance of the cerebellum under the name of the crus 
#4 cerebelli. There is a groove along its middle which 
3} lodges the basilar artery. Resting against the pons, 
# near its posterior border, is the sixth pair of nerves. 
+ On the anterior border of the crus cerebelli, at each 
side, is the thick bundle of filaments belonging to the 
fifth nerve, and lying against its posterior border, the 
seventh pair of nerves. 

The medulla oblongata is described at page 442. 


Fig. 248.* 


THE CONVOLUTIONS. 


The substance of the convolutions consists of a 
layer of grey matter encrusting a series of elevations 
Hw 6and depressions of white matter underneath. The 

Nana grey or cortical substance presents the appearance of 

'. three layers; external, white; middle, grey; and in- 
ternal, yellowish-red. The internal layer occupies about half the 
thickness of the cortical substance, and is marked horizontally 
by two clear whitish streaks consisting of nerve-fibres, one of 
these streaks being situated at about its middle; the other at its 
junction with the grey layer; hence, the section of the cortical 


* Cortical substance of the hemispheres; after Kélliker. a@. Medullary 
substance. 6. Reddish-grey layer. ¢. Clear white streak, composed ef hori- 
zontal fibres. d. Grey layer. e. External white layer. 
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substance may be said to exhibit six lamina, distinguished by 
their colour, as follows: white or external layer; grey or middle 
layer; the four remaining constituting the internal layer—namely, 
clear whitish streak, yellowish-red lamina, clear whitish streak, 
yellowish-red lamina. 

In structure the cortical substance is composed of nerve-cells, 
nerve-fibres, and a pale granular substance or matrix, which alone 
constitutes the external layer. ‘The nerve-cells are provided with 
processes, and vary somewhat in the different layers. In the ex- 
ternal or white layer, they are few in number and small, with one 
or two fine processes, and embedded in the pale granular substance. 
In the middle or grey layer they are abundant and closely aggre- 
gated, present every gradation of size from cell-nuclei to large cells, 
are pyriform, fusiform, triangular, and polygonal in shape, and pro- 
vided with three, four, or five branching processes. In the internal 
or yellowish-red layer they are less numerous than in the middle 
layer, somewhat paler, but otherwise similar in character, while 
some contain pigment granules which give the peculiar tint to the 
layer, especially its deepest stratum. 

The arrangement of the convolutions varies much in different 
brains and is not symmetrical in the same brain, still there are 
general features in which all brains resemble each other—and a 
certain number of primary elevations and sulci which can be found 
in a greater or lesser degree of development in all. Referring the 
student for more minute descriptions to special works on the sub- 
ject, the following short account by Mr. Heath founded on Mar- 
shall’s description of the brain of a Bushwoman may be taken as 
containing all that is necessary. 

The Fisswre of Sylvius (c) dividing the anterior from the middle 
lobe can be traced out, and will be seen to divide into two portions, 
the posterior or horizontal, which runs between the frontal (F) and 
temporal (r) lobes, and the anterior or vertical (c) which ascends 
between the frontal convolutions. Posterior to this portion of the 
fissure of Sylvius is a well-marked groove the fisswre of Rolando (d) 
which, beginning at the margin of the longitudinal fissure, 
runs downward and forward nearly to the horizontal Sylvian fis- 
sure, being bounded in front and behind by two large and well- 
marked convolutions, and separating the froutal from the parietal 
lobe. 

The Parallel Fisswre (f) is a well-marked fissure parallel to and 
below the horizontal Sylvian fissure, and running between the 
convolutions of the temporal lobe. 

The Frontal Lobe (r) contains one well-marked vertical convo- 
lution bounding the fissure of Rolando, and called the ascending 
jrontal convolution (4), with three more or less horizontal convo- 
lutions in front of it, named respectively lower (1), middle (2), and 
upper (3) frontal. 

The Parietal Lobe (vp) contains one well-marked vertical convo- 
lution posterior to the fissure of Rolando, and called the ascending 
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parietal convolution (5), with three more or less horizontal convo- 
lutions behind it, named respectively the parietal lobule, the 
supra-marginal lobule, and the angular gyrus. 


Fig. 249.* 


The Parietal Lobule (5') is continuous with the ascending parietal 
convolution, and lies along the margin of the longitudinal fissure, 
being connected to the upper part of the occipital lobe by the first 
annectent convolution (a). 

The Supra-marginal Lobule (a) lies below the preceding and 
above the fissure of Sylvius. It is very variable in pi and size, 
and is connected posteriorly with the following conyulution. 

The Angular Gyrus (6) is posterior to the supra-marginal lobule 
and is very irregular in form. Behind it is connected with the 
occipital lobe by the second annectent convolution (). 

Between the ascending parietal convolution and the supra- 
marginal lobule is the commencement of a fissure named by Turner 
intra-parietal, which takes a curved course between the conyo- 
lutions of the parietal lobe. 


* Lateral view of the brain of a bush-woman (from Marshall). ©. Central 
lobe, or Island of Reil. F. Frontal lobe. P. Parietal lobe. O. Occipital 
lobe. T. Temporal lobe. c. Anterior division of fissure of Sylvius (antero- 
parietal). d. Fissure of Rolando, e. Sylvian fissure, posterior division, # Pa- 
rallel fissure. g. Inferior temporal fissure. hk. Parieto-occipital fissure. 
1. Lower frontal convolution. 2. Middle frontal convolution. 3. Upper 
frontal convolution 4. Ascending frontal convolution. 5. Ascending parietal 
convolution. 5’, Lobule of ascending parietal convolution. 4”—5”. Supra- 
marginal convolution. A. Lobule of supra-marginal convolution. 6. An; 
convolution. 7. Upper external temporal convolution. 8. Middle external 
temporal convolution. 9. Lower external temporal convolution. 10, Uppen 
occipital convolution, 11. Middle occipital convolution, 12. Lower occi 
convolution. a, First or upper external connecting convolution. £8. Second 
external connecting convolution. y. Third external connecting convolution... 
6. Fourth external connecting convolution. 
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The Temporal Lobe (1) contains three well-marked horizontal 
convolutions. The jirst (7) lies between the fissure of Sylvins and 


Fig. 250.* 


the parallel fissure, and the second (8) and third (9) are immediately 
below, separated from one another by the inferior temporal 
fissure. 
The second and third temporal convolutions are connected with 
me occipital lobe by the third (y) and fourth (8) annectent conwo- 
utions. 
The Occipital Lobe (0) is continuous with the temporal lobe, and 
contains three badly-defined convolutions placed horizontally, and 
named first (10), second (11), and third (12). 


THE INNER SURFACE OF THE HEMISPHERE. 


[By slicing off one hemisphere to the level of the corpus callosum, 
a side view of the opposite lomiaphaes will be obtained, but to com- 
plete the study of the inner surface of the hemisphere a section of 
a hardened brain should be referred to. | 

The Inner Surrace or tHE HumispHere (Fig. 251) at its an- 
terior part presents two large convolutions, the upper, the marginal 
convolution (1) (convolution of longitudinal fissure), and the lower, 


' * Upper surface of the brain of a bush-woman (from Marshall). - 
' The references to this figure are the same as to Fig. 249, which should be 
studied with it. . 
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the convolution of the corpus callosum (2) or gyrus fornicatus, 
separated by the calloso-marginal fisswre (Cc M) which reaches the 
margin of the hemisphere and bounds the marginal convolution 
posteriorly. 

The Gyrus Fornicatus (2) is a well-marked convolution which 
begins at the anterior perforated space in the base of the brain, and 
winds round the corpus callosum to the posterior, where it becomes 
continuous with the upper internal temporal convolution or 
uncinate gyrus. 

Posterior to the marginal convolution and continuous below with 
the gyrus fornicatus is the quadrate lobe (Q), which is separated 
from the occipital lobe (0) by the parieto-occipital fissure (P 0), a 
continuation of the fissure of the same name seen externally. 

The Occipital Lobe (0) is triangular in shape, and is placed 
between the parieto-occipital and the calcarine fissure (c) which 
a ag: it from the internal convolutions of the temporal 
obe (7). 

The Calearine Fissure (c) of Huxley runs below the occipital 
lobe to the extremity of the gyrus fornicatus, being joined midway 
by the parieto-occipital fissure. It is an important fissure, since 16 
corresponds to the projection called the hippocampus minor in the 
posterior cornu of the lateral ventricle. 


Fig. 251.* 


The Internal Temporal Convolutions form the lower part of the 
inner wall of the hemisphere, and are continuous with those of the 


* The inner and under surfaces of the brain to show the convolutions (from 
Hirschfeld and Leveillé). I. Frontal lobe. P. Parietal lobe. Q. Quadrate 
lobe. O. Occipital lobe. T. T. ‘Temporal lobe. C. M. Calloso-marginal 
fissure. P. O..Parieto-occipital. OC. C. Calcarine fissure. Co. Collateral 
fissure, .1, 1. Marginal convolution. 2,2. Gyrus fornicatus. 3, 3. Uncinate 
gyrus. 4. Dentate convolution. 5. United corpus callosum and fornix. 6. 
Genu of corpus callosum. 7. Cavity of lateral ventricle. 8. Fornix. 9. Tha- 
lamus with corpora geniculata. 10. Fascia dentata in dentate fissure. 
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temporal lobe externally. The most important is the Uncinate 
Gyrus (3) which is immediately below the calcarine fissure and runs 
horizontally forward, becoming united with the gyrus fornicatus 
and passing in front of the fascia dentata. It then makes a 
sudden bend backward for half an inch, this hook-like process 
from which it derives its name becoming united with the tenia 
hippocampi. 

The Collateral Fissure (Co) separates this last convolution from 
the inferior temporal convolutions, which are very irregular. It 
causes the prominence in the descending cornu of the lateral ven- 
tricle known as the eminentia collateralis. 

The Dentate Fisswre (10) is that immediately above the uncinate 
gyrus which lodges the fascia dentata, and corresponds to the 
hippocampus major in the descending cornu of the lateral ventricle. 
Immediately above this is a small dentate convolution (4), united 
with the tenia hippocampi and continuous below with the uncinate 
gyrus. 

THE INTERIOR Or THE CEREBRUM. 


If the upper part of one hemisphere, at about one-third from its 
summit, be removed with a scalpel, a centre of white substance will 
be observed, surrounded by a narrow border of grey, which follows 
the line of the sulci and convolutions, and presents a zigzag form. 
This section, from exhibiting the largest surface of medullary sub- 
stance demonstrable in a single hemisphere, is called centrwm ovale 
minus ; it is spotted by numerous small red points (puncta vascu- 
_ losa), which are produced by the escape of blood from the cut ends 
of minute arteries and veins. 

Separate carefully the two hemispheres of the cerebrum, and a 
broad band of white substance (corpus callosum) will be seen to con- 
nect them; it will be seen also that the surface of the hemisphere, 
where it comes in contact with the corpus callosum, is bounded by 
a large conyolution (gyrus fornicatus) which lies horizontally on 
that body, and may be traced forwards and backwards to the base 
of the brain, terminating by each extremity at the fissure of Sylvius. ~ 
The sulcus between this convolution and the corpus callosum has 
been termed the “ ventricle of the corpus callosum,” and some lon- 

itudinal fibres (strize longitudinales laterales), which are brought 
into view when the convolution is raised, were called by Reil the 

* covered band.” If the upper part of each hemisphere be removed 
to a level with the corpus callosum, a large expanse of medullary 
matter, surrounded by a zigzag line of grey-substance correspond- 
ing with the convolutions and sulci of the two hemispheres, will be 
seen; this is the centrum ovale majus of Vieussens. 

. The Corpus callosum is a thick layer of medullary fibres passing 
transversely between the two hemispheres, and constituting their 
great commissure. It is situated in the middle line of the centrum 
ovale majus, but nearer the anterior than the posterior part of the 
brain, and terminates anteriorly in a rounded border, genu, which 
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may be traced downwards to the base of the brain in front of the 
commissure of the optic nerves. Posteriorly it forms a thick 


Fig. 252.* 


rounded fold, spleniwm, which is continuous with the fornix. The 
length of the corpus callosum is about four inches. 

Beneath the posterior rounded border of the corpus callosum is 
the transverse fisswre of the cerebrum, which extends between the 
hemispheres and crura cerebri from near the fissure of Sylvius on 
one side, to the same point on the opposite side of the brain. It is 
_ through this fissure that the pia mater communicates with the 
velum interpositum. And it was here that Bichat conceived the 
arachnoid to enter the ventricles; hence it is also named the fisswre 
of Bichat. 

Along the middle line of the corpus callosum is the raphé, a linear 
depression between two slightly elevated longitudinal bands (chordze 
longitudinales Lancisii) ; and, on either side of the raphé, may be 
seen the linew transverse, which mark the direction of the fibres of 
which the corpus callosum is composed. These fibres may be traced. 
into the hemispheres on either side, and they will be seen to be 


* Section of the brain showing the centrum ovale majus and corpus callo- 
sum. 1,1. Anterior lobes of the brain. 2,2. Posterior lobes. 3, 3. Longi- 
tudinal fissure for the reception of the falx cerebri. 4, 4. Roof of the lateral 
ventricles. 5,5. Genu of the corpus callosum. 6. Its body, upon which the 
line transverse are seen, 7, 7. Splenium corporis osi. 8 Rapheé. 
9, 9. Strie longitudinales laterales, or covered bands of Reil. AR 
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crossed at about an inch from the raphé by the longitudinal fibres 
of the covered band of Reil. Anteriorly and posteriorly the fibres 
of the corpus callosum curve forwards and backwards into their 
corresponding lobes. 

If a superficial incision be made through the corpus callosum on 
either side of the raphé, two irregular cavities will be opened, which 
extend from one extremity of the hemispheres to the other: these 
are the lateral ventricles. ‘To expose them completely, their wpper 
boundary should be removed with the scissors. In making this 
dissection the thin and diaphanous membrane of the ventricles may 
frequently be seen. 

LATERAL VENTRICLES.—LHach lateral ventricle is divided into a 
central cavity and three smaller cavities called cornwa. The an- 
terior cornu curves forwards and outwards in the anterior lobe; the 
middle cornu descends into the middle lobe; and the posterior cornu 
passes backwards in the posterior lobe, converging towards its fel- 
low of the opposite side. The central cavity is triangular in form, 
being bounded above (v00/) by the corpus callosum ; internally by 
the septum lucidum, which separates it from the opposite ventricle; 
and below (floor) by the following parts, taken in their order of 
position from before backwards :— 


Corpus striatum, Choroid plexus, 
Tenia semicircularis, Corpus fimbriatum, 
Thalamus opticus, Fornix. 


The Corpus striatum is named from the striated lines of white 
and grey matter which are seen upon cutting intoits substance. It 
_is grey on the exterior, and of a pyriform shape. The broad end, 
directed forwards, rests against the corpus striatum of the opposite 
side: the small end, backwards, is separated from its fellow by the 
interposition of the thalami optici. ‘The corpora striata are the 
superior ganglia of the cerebrum. 

The Tenia semicircularis is a narrow band of medullary sub- 
stance, extending along the posterior border of the corpus striatum, 
and serving as a bond of connexion between that body and the 
thalamus opticus. It is transparent and dense at the surface, and 
has received the name of horny band. The tenia is partly con- 
cealed by a large vein (vena corporis striati), which receives 
numerous small veins from the corpus striatum and thalamus op- 
ticus, and terminates in the vena. Galeni of its own side. 

The Thalamus opticus (thalamus, a bed) is an oblong body, 
having a thin coating of white substance on its surface; and has 
received its name from giving origin to one root of the optic nerve. 
It is the inferior ganglion of the cerebrum. Part only of the thala- 
mus is seen in the floor of the lateral ventricle; we must, therefore, 

defer its further description until we can examine it in its entire 
extent. he poe 

The Choroid pleaus (yéprov, <idos, resembling the chorion) is a vas- 
cular fringe extending obliquely across the floor of the lateral ven- 
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tricle, and sinking into the middle cornu. Anteriorly, it is small 
and tapering, and communicates with the choroid plexus of the 


opposite ventricle, through a large oval opening, the foramen of 
Monro, or foramen commune anterius. This foramen may be seen 
by pulling slightly on the plexus, and pressing aside the septum 


* Lateral ventricles of the cerebrum, 1, 1. The two hemispheres cut down 
to a level with the corpus callosum so as to constitute the centrum ovale majus. 
The surface is seen to be studded with the small vascular points, puncta vas- 
culosa; and surrounded by a narrow margin which represents the grey sub- 
stance. 2. A small portion of the anterior extremity (genu) of the corpus 
callosum, 38. Its posterior boundary (splenium); the intermediate portion 
forming the roof of the lateral ventricles has been removed so as to expose 
completely those cavities. 4. Part of the septum lucidum, showing an inter- 
space between its layers, the fifth ventricle. 5. Anterior cornu of one side. 
6. Commencement of the middle cornu. 7. Posterior cornu. 8. Corpus stria- 
tum of one ventricle. 9. Tenia semicircularis partly covered by the vena cor- 
poris striati. 10, A small part of the thalamus opticus. 11. The dark fringe- 
like body to the left of the cipher is the choroid plexus. This plexus commu- 
nicates with that of the opposite ventricle through the foramen of Monro, or 
foramen commune anterius : a bristle is passed through this opening (under 
figure 4), and its extremities are seen resting on the corpus striatum at each 
side. The figure 11 rests on the edge of the fornix, on that part of it which is 
called, corpus fimbriatum. 12. Fornix. 13. Commencement of the hippo- 
campus major descending into the middle cornu. The rounded oblong body, 
directly behind figure 13, is the pes accessorius, and farther back, immediately 
under figure 7, the hippocampus minor, 
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Tucidum with the handle of the knife. It is situated between the 
under surface of the fornix, and the anterior extremities of the 
thalami optici, and forms a communication transversely between 
the lateral ventricles, and perpendicularly with the third ven- 
tricle. 
The choroid plexus presents on its surface a number of minute 
vascular processes, which are termed villi. They are invested by 
an epithelium consisting of a single layer of nucleated polygonal 
cells surmounted by cilia, which have been seen in motion in the 
embryo. Besides the nucleus the cells contain numerous yellow 
granules and one or two dark oil-drops; and, according to Henle, 
give off from their angles spine-like processes, which are connected 
with the bed of homogeneous areolar tissue on which they rest. 
The vessels composing the plexus are connected by a transparent 
interstitial substance without areolar tissue ; and the latter is often 
interspersed with calcareous particles. Sometimes the plexuses 
present on their surface an assemblage of small serous cysts. 
The Corpus fimbriatum is a narrow white band, situated imme- 
diately behind the choroid plexus, and extending with it into the 
descending cornu of the lateral ventricle. It is, in fact, the lateral 
thin edge of the fornix, and being attached to the hippocampus 
major in the descending horn of the lateral ventricle, is also termed 
tema hippocampi. 
The J’ornia is a white layer of medullary substance, of which a 
portion only is seen in this view of the ventricle. 
The Anterior cornu is triangular in form, sweeping outwards and 
terminating by a point in the anterior lobe of the brain, at a short 
distance from its surface. 
The Posterior cornu or digital cavity curves inwards, as it ex- 
tends back into the posterior lobe of the brain and likewise ter- 
minates near the surface. An elevation corresponding with a deep 
sulcus between two convolutions, projects into the area of this 
cornu, and is called the hippocampus minor. 
- The Middle or descending cornu, in descending into the middle 
lobe of the brain, forms a very considerable curve, and alters its 
direction several times as it proceeds. Hence it is described as 

assing backwards and outwards and downwards, and then turning 

orwards and inwards. This complex expression of a very simple 
curve has given origin to a symbol, formed of the primary letters of 
the term, by which the student is enabled to recollect more easily 
the course of the cornu, Bop¥FI. Itis the largest of the three cornua, 
and terminates close to the fissure of Sylvius, after having curved 

_ around the crus cerebri. 

The middle cornu should now be laid open, by inserting the little 
finger into its cavity, and making it serve as a director for the 
scalpel in cutting away the side of the hemisphere, so as to expose 
it completely. : ; 

The Superior boundary of the middle cornu is formed by the 
under surface of the thalamus opticus, upon which are the two pro- 
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jections called corpus geniculatum internum and externum; and 
the inferior wall by the following parts :— 


a s ysbie n major, Choroid plexus, 
Pes hippocampi, Fascia dentata, 
Pes accessorius, Transverse fissure. 


Corpus fimbriatum, 


The Hippocampus major or cornu Ammonis, so called from its 
resemblance to a ram’s horn, the famous crest of Jupiter Ammon, 
is a considerable projection from the inferior wall, and extends the 
whole length of the middle cornu. Its extremity is likened to the 
foot of an animal, from its presenting a number of knuckle-like 
elevations on the surface, and is named pes hippocampi. The 
hippocampus major is the internal surface of the convolution (gyrus 
fornicatus) of the lateral edge of the hemisphere, the convolution 
which has been previously described as lying on the corpus callosum 
and extending downwards to the base of the brain to terminate at 
the fissure of Sylvius. If it be cut across, the section will be seen 
to resemble the extremity of a convoluted scroll, consisting of alter- 
nate layers of white and grey substance. The hippocampus major 
is continuous superiorly with the fornix and corpus callosum, and 
derives its medullary layer from the corpus fimbriatum. 

The Pes accessorius (eminentia collateralis) is a swelling some- 
what resembling the hippocampus major, but smaller in size, and 
situated in the angular interval between it and the hippocampus 
minor. Like the latter, it is formed by the protrusion of one of the 
sulci of the convolutions. 

The Corpus fimbriatum (tenia hippocampi) is the narrow white 
band which is prolonged from the central cavity of the ventricle, 
and is attached along the inner border of the hippocampus major. 
lt is lost inferiorly in the hippocampus. 

Fascia dentata.—If the corpus fimbriatum be carefully raised, a 
narrow serrated band of grey substance, the margin of the grey 
substance of the middle lobe, will be seen beneath it; this is the 
fascia dentata. Beneath the corpus fimbriatum will be likewise 
seen the transverse fissure of the brain, which has been before 
described as extending from near the fissure of Sylvius on one side, 
across to the same point on the opposite side. It is through this 
fissure that the pia mater communicates with the choroid plexus, 
and the latter obtains its supply of blood. ‘The fissure is bounded 
on one side by the corpus fimbriatum, and on the other by the 
under surface of the thalamus opticus. 

The internal boundary of the lateral ventricle is the septum 
lucidum. This septum is thin, semi-transparent, and consists of 
two laminz of cerebral substance attached above to the under 
surface of the corpus callosum at its anterior part, and below to 
the fornix. Between the two layers is a narrow space, the fifth 
ventricle, which is lined by a proper membrane. ‘The fifth ven- 
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tricle may be shown, by snipping through the septum lucidum 
transversely with the scissors. ; 

The corpus callosum should now be cut across towards its an- 
terior extremity, and the two ends carefully dissected away. The 
anterior portion will be retained only by the septum lucidum, but 
the posterior will be found incorporated with the white layer 
‘beneath, which is the fornix. 

Fornix.—The fornix (arch) is a triangular lamina of white sub- 
stance, broad behind, and extending into each lateral ventricle: 


Fig, 254.* 


narrow in front, where it terminates in two crura, which arch down- 
wards to the base of the brain. The two crura descend in a curved 
direction to the base of the brain, embedded in grey substance 
in the lateral walls of the third ventricle, and lying directly behind 
the anterior commissure. At the base of the brain they make a 
sudden curve upon themselves and constitute the corpora albicantia, 
from which they may be traced upwards to their origin in the 
thalami optici. Opening transversely beneath these two crura, 


* Vertical longitudinal section of the brain (from Hirschfeld and Leveillé). 
1. Convolution of longitudinal fissure. 2. Gyrus fornicatus, 3. Velum inter- 
positum. 4, Corpus callosum. 5. Peduncle of pineal gland on the margin of 
optic thalamus. 6. Septum lucidum. 7. Middle commissure of third ventricle. 
8. Fornix. 9. Pineal gland. 10, Foramen of Monro. 11. Fissure of Bichat. 
12. Anterior commissure. 13. Corpora quadrigemina. 14. Posterior com- 
missure. 15. Valve of Vieussens. 16. Iter a tertio ad quartum ventriculum. 
17. Fourth ventricle. 18. Optic nerve. 19. Arbor vite cerebelli. 20. Pitui- 
tary body and infundibulum. 21. Section of medulla oblongata. 22. Corpus 
albicantium. 24. Locus perforatus posticus, 26. Section of pons Varolii. 
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just as they are about to arch downwards, is the foramen of com- 
munication between the lateral and the third ventricle, the foramen 
of Monro; or foramen commune anterius. The choroid plexuses 
communicate, and the veins of the corpora striata pass through 
this opening. 

The lateral thin edges of the fornix are continuous posteriorly 
with the concave border of the hippocampus major at each side, 
and form the narrow white band called corpus fimbriatwm (posterior 
crus of the fornix). In the middle line the fornix is continuous 
with the corpus callosum, and at each side with the hippocampus 
major and minor. On the under surface of the fornix towards its 
posterior part some transverse lines are seen passing between the 
diverging corpora fimbriata; this appearance is termed the lyra, 
from a fancied resemblance to the strings of a harp. 

The fornix may now be removed by dividing it across anteriorly, 
and turning it backwards, at the same time separating its lateral 
connexions with the hippocampi. If the student examine its under 
surface, he will perceive the lyra above described. 

Beneath the fornix is the velum interpositum (tela choroidea), a 
duplicature of pia mater introduced into the interior of the brain, 
through the transverse fissure. The velum is continuous at each 
side with the choroid plexus, and contains in its inferior layer two 
large veins (the ven Galeni) which receive the blood from the 
corpora striata and choroid plexuses, and terminate posteriorly, 
after uniting into a single trunk, in the straight sinus. On the 
under surface of the velum interpositum are two fringe-like bodies, 
which project into the third ventricle. These are the choroid 
plewuses of the third ventricle ; posteriorly these fringes enclose the 
pineal gland. The velum interpositum is coated with an epithe- 
lium identical with that of the choroid plexuses; and around the 
pineal gland the areolar tissue is abundant and strong. 

lf the velum interpositum be raised and turned back, an opera- 
tion to be conducted with care, particularly at its posterior part 
where it invests the pineal gland, the thalami optici and the cavity 
of the third ventricle will be brought into view. 

THALAMI opric1.—The thalami optici are two oblong, square- 
shaped bodies, of a white colour superficially, inserted between the 
two diverging portions of the corpora striata. In the middle line 
a fissure exists between them which is called the third ventricle. 
Posteriorly and inferiorly, they form the superior wall of the 
descending cornu of the lateral ventricle, and present two rounded 
elevations called corpus geniculatum eaternum and internum. The 
corpus geniculatum eaternum, the larger of the two, and of a 
greyish colour, is the principal origin of the optic nerve. Ante- 
riorly, the thalami are connected with the corpora albicantia by 
means of two white bands, which appear to originate in the white 
substance (tenia semicircularis) uniting the thalami to the corpora 
striata. Externally they are in relation with the corpora striata 
and hemispheres. In their interior the thalami are composed of 
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white fibres mixed with grey substance. They are essentially the 
inferior ganglia of the cerebrum. 

THIRD VENTRICLE.-The third ventricle is the fissure between 
the two thalami optici. It is bounded above by the under surface 
of the velum interpositum, from which are suspended the choroid 
plexuses of the third ventricle. Its floor is formed by the grey 
substance of the anterior termination of the corpus callosum, called 
lamina cinerea, the tuber cinereum, corpora albicantia, and locus 
perforatus. Laterally it is bounded by the thalami optici; ante- 
riorly by the anterior commissure and crura of the fornix; and 
posteriorly by the posterior commissure and the iter a tertio ad 
quartum ventriculum. The third ventricle is crossed by three com- 
missures, anterior, middle, and posterior; and between these are 
two spaces, called foramen commune anterius and foramen commune 
posterius. 

The Anterior commissure is a small rounded white cord, which 
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* Third ventricle of brain (from Hirschfeld and Leveillé). 1. Corpus stria- 
tum dissected. 2. Fifth ventricle. 3. Anterior crura of fornix (cut). 4. 
Corpus striatum, 5. Anterior commissure of third ventricle. 6. Optic tha- 
lamus. 7. Middle or soft commissure. 8. Habene or peduncles of pineal 

land. 9. Third ventricle. 10. Pineal gland. 11. Tenia semicircularis. 12. — 

orpora quadrigemina. 13, Valve of Vieussens. 14. Fourth ventricle. 15. 
Anterior extremity of superior vermiform process. 16. Arbor vite cerebelli. 
17. Anterior extremity of inferior vermiform process (nodulus). 19, Comniu- 
nication of 4th ventricle with subarachnoid space. 
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enters the corpus striatum at either side, and reaches the substance 
of the hemispheres; the middle, or soft commissure consists of grey 
substance, which is continuous with the grey lining of the ventricle, 
it connects the adjacent sides of the thalami optici; the posterior 
commissure, smaller than the anterior, is a flattened white cord, 
connecting the two thalami optici posteriorly. 

The space between the anterior and middle commissure is called 
the foramen commune anterius, and is that to which Monro has 
given his name (foramen of Monro). It is the medium of com- 
munication between the two lateral and third ventricle, and trams- 
mits superiorly the choroid plexus and vene corporum striatorum. 
The foramen commune anterius is also termed, iter ad imfun- 
dilulum, from leading downwards to the funnel-shaped cavity of 
the infundibulum. The crura of the fornix are embedded in the 
lateral walls of the foramen commune, and are concealed from view 
in this situation by the layer of grey substance which lines the 
interior of the third ventricle. If the crura be slightly separated, 
the anterior commissure will-be seen immediately in front of them, 
crossing from one corpus striatum to the other. ‘The space between 
the middle and posterior commissure is the foramen conumume pos- 
terius; it is much shallower than the preceding, and is the origin 
of a canal, the aqueduct of Sylvius or iter a tertio ad quartum 
ventriculum, which leads backwards beneath the posterior commis- 
sure and through the base of the corpora quaérigemina to the upper 
part of the fourth ventricle. 

CoRPORA QUADRIGEMINA.—The corpora quadrigemina, or optic 
lobes, are situated immediately behind the third ventricle and pos- 
terior commissure; and beneath the posterior border of the corpus 
callosum. They form, indeed, at this point, the inferior boundary 
of the transverse fissure of the hemispheres, the fissure of Bichat. 
The anterior pair of these bodies, grey in colour, are named nates : 
the posterior pair, white and much smaller than the anterior, are 
termed testes. From the nates on each side may be traced a rounded 
process (brachium anterius) which passes obliquely outwards into 
the thalamus opticus; and from the testis a similar but smaller 
process (brachium posterius) which has the same destination. The 
corpus geniculatum internum lies in the interval of these two pro- 
cesses where they enter the thalamus, and behind the brachitum 
posterius is a prominent band which marks the course of the supe- 
rior division ot the fasciculus olivaris. The corpora quadrigemina 
are perforated longitudinally through their base by the aqueduct 
of Sylvius; they are covered in partly by the pia mater and 
apie | by the velum interpositum, and the nates support the pineal 
gland. 

PINEAL GLAND.—The pineal gland is a small reddish-grey body 
of a conical form (hence its synonym conariwm), situated on the 
anterior part of the nates, and invested by a duplicature of pia 
mater derived from the under part of the be interpositum. The 
pineal gland, when pressed between the fingers, is found to contain 
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a gritty matter* (acervulus) composed chemically of phosphate and 
carbonate of lime, and phosphate of magnesia and ammonia, with 
some organic matter; and is sometimes hollow in the interior. 
It is connected to the brain by means of two medullary cords called 
peduncles and a thin lamina derived from the posterior commissure ; 
the peduncles of the pineal gland are attached to the thalami optici, 
and may be traced along the upper and inner margin of those 
bodies to the crura of the fornix with which they become blended. 
From the close connexion subsisting between the pia mater and the 
ineal gland, and the softness of texture of the latter, the gland is 
able to be torn away in the removal of the pia mater. 

Behind the corpora quadrigemina is the cerebellum, and beneath 
the cerebellum the fourth ventricle. The student must therefore 
divide the cerebellum down to the fourth ventricle, and turn its 
lobes aside to examine that cavity. 

FourtH ventTRIcLY.—The fourth ventricle (sinus rhomboidalis) is 
the ventricle of the cerebellum. It is situated on the posterior 
surface of the medulla oblongata and pons Varolii, is lozenges. 
shaped in its form, and bounded on each side by a thick cord passing 


Fig. 256.+ 


* This gritty matter, the brain sand, consists of round, mulberry-shaped, 
opaque, concentrically, striated granules ; also, of angular, stalactiform, clavate 
or irregular bodies, having an uneven, botryoidal, scaly surface ; also, of simple 
cylindrical rigid fibres branched or reticular; also, of fine particles. It is 
sometimes found in the choroid plexuses, and in the pia mater and arachnoid. 

+ 1. Median groove of the fourth ventricle, with the fasciculi teretes, one 
on each side. 2. The lines transverse. 3. The restiform body. 4. The 
posterior pyramid. 5. The processus e cerebello ad testes. 6. The corpora 
quadrigemina. . : 
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between the cerebellum and corpora quadrigemina, called the pro- 
cessus e cerebello ad testes, and by the corpus restiforme. It is 
covered in behind by the cerebellum, and by a thin lamella of 
medullary substance, stretched between the two processus e cere- 
bello ad testes, termed the valve of Vieussens. é; 

That portion of the cerebellum which forms the posterior boun- 
dary of the fourth ventricle presents four small prominences or 
lobules, and a thin layer of medullary substance, the velwm medul- 
lare posterius. Of the lobules two are placed in the middle line, the 
nodulus and woula, the former being before the latter; the remain- 
ing two are named amygdale, or tonsils, and are situated one on 
either side of the uvula. They all project into the cavity of the 
fourth ventricle, and the velum medullare posterius is situated in 
front of them. The valve of Vieussens or velum medullare anterius 
is an extremely thin lamella of medullary substance, —— 
from the white matter of the cerebellum to the testes, and attached 
on each side to the processus e cerebello ad testes. This lamella is 
overlaid for a short distance by a thin, transversely grooved lobule 
of grey substance (linguetta laminosa) derived from the anterior 
border of the cerebellum, and its junction with the testes is 
strengthened by a narrow slip given off by the commissure of those 
bodies, the frenulum veli medullaris anterioris. The anterior wall, 
or floor of the fourth ventricle, is formed by two slightly convex 
bodies, fasciculi teretes (innominati), separated by a longitudinal 
groove which is continuous inferiorly with the posterior median 
fissure of the spinal cord. On these bodies the grey substance 
(fasciole cinereee) derived from the interior of the medulla is spread 
out, and at the lower part of the ventricle forms several eminences 
or nuclei, from which, according to Stilling, the eighth and ninth 
nerves, and probably also the fifth, take their origm. Higher up, 
the fasciculi teretes are crossed by several white strize (linez trans- 
verse), the origin of the auditory nerves. Upon the lower part of 
the floor of this ventricle is an impression resembling the point of 
a pen, and hence named calamus scriptorius ; the lateral boundaries 
ot the calamus are the processus clavati of the posterior pyramids. 
Above, the fourth ventricle is bounded by the corpora quadri- 
gemina and aqueduct of Sylvius; and below by a layer of pia 
mater and arachnoid, called the valve of the arachnoid. Beneath 
this valve a communication exists between the ventricles of the 
brain and the subarachnoidean space. Within the fourth ventricle, 
and lying against the uvula and tonsils, are two small vascular 
eee Reread by the pia mater, the choroid plewuses of the fourth 
ventricle. 


LINING MEMBRANE OF THE VENTRICLES. 


The fining membrane of the ventricles, ependyma ventriculorum, 
is a serous layer distinct from the arachnoid; it lines the whole of 
the interior of the lateral ventricles, and is connected above and 
pelow with the attached border of the choroid plexus, so as to ex- 
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elude all communication between the lateral ventricles and the 
exterior of the brain. From the lateral ventricles it is reflected 
through the foramen of Monro on each side into the third ventricle, 
which it invests throughout. From the third it is conducted into 
the fourth ventricle, through the iter a tertio ad quartum ventri- 
culum, and after lining its interior becomes continuous inferiorly 
with the subarachnoidean space of the spinal cord. The lining 
membrane of the ventricles is provided with a ciliated epithelium, 
and is the source of the secretion which moistens and lubricates 
their interior. The fifth ventricle has a separate lining membrane, 

The epithelium of the ependyma ventriculorum is for the most 
part bedded on the medullary substance, but where a substratum of 
areolar tissue exists, as in the walls of the lateral ventricles, and on 
the septum lucidum, and particularly where the sub-ependymic 
tissue is thickened, certain small bodies, corpuscula amylacea, are 
found as a pathological formation. These bodies resemble starch- 
granules, are round and biscuit-shaped, yellowish in colour, and 
marked by concentric striz. 


CEREBELLUM. 


The Oerebellum, seven times smaller than the cerebrum, is 
situated beneath the posterior cerebral lobes, being lodged in the 
posterior fossa of the base of the cranium, and protected from the 
eet pressure of the cerebrum by the tentorium cere- 
belli. Like the cerebrum, it is composed of grey and white sub- 
stance, the former occupying the surface, the latter the interior, and 
its surface is formed of parallel lamellz separated by sulci, and here 
and there by deeper sulci. In form, the cerebellum is oblong and 
flattened, its greater diameter being from side to side, its two sur- 
faces looking upwards and downwards, and its borders being ante- 
rior, posterior, and lateral. In consideration of its shape the cere- 
bellum admits of a division into two hemispheres, into certain 
prominences termed processes and lobules, and into certain divisions 
of its substance called lobes, formed upon the hemispheres by the 
deeper sulci above referred to. The two hemispheres are separated 
from each other on the upper surface of the cerebellum by a longi- 
tudinal ridge, which is termed the superior vermiform process, and 
which forms a commissure between them. On the anterior border 
of the organ there is a semilunar notch, incisura cerebelli anterior, 
which embraces the corpora quadrigemina. On the posterior border 
there is another notch, inciswra cerebelli posterior, which receives 
the upper part of the falx cerebelli: and on the under surface of 
the cerebellum is a deep fissure corresponding with the medulla ob- 
longata, and termed the vallecula (valley). 

Each hemisphere of the cerebellum is divided by means of a 
fissure (sulcus horizontalis) which runs along its free border, into 
an upper and a lower portion, and upon each of these portions 
certain lobes are marked out. Thus on the upper portion there are 
two such lobes separated by a sulcus, somewhat more strongly 
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marked than the rest and extending deeper into the substance of 
the cerebellum; they are the lobus superior anterior and lobus 
superior posterior. On the under portion of the hemisphere there 


Fig. 257.* 


are three such lobes, namely, lobus inferior anterior, medius, and 
posterior, and two additional ones of peculiar form, the lobus in- 
ferior internus or tonsil, and the flocculus. The tonsil (amygdala) 
is situated on the side of the vallecula, and projects into the fourth 
ventricle. The flocculus or pneumogastric lobule, long and slender, 
extends from the side of the vallecula around the corpus restiforme 
to the crus cerebelli lying behind the filaments of the eighth pair of 
nerves. 

The commissure between the two hemispheres is termed the worm 
(vermis), that portion of the worm which occupies the upper surface 
of the cerebellum as far back as the horizontal fissure being the 
processus vermiformis superior, and that which is lodged within the 
vallecula being the processus vermiformis inferior. The swperior 
vermiform process is a prominent longitudinal ridge, extending from 
the incisura anterior to the incisura posterior. In imitation of the 
hemispheres, it is divided into lobes, of which three have received 
names, namely, the lobulus centralis, a small lobe situated in the 
incisura anterior; the monticulus cerebelli, a longer lobe, having its 
peak and declivity; and a small lobe near the incisura posterior, 
the commissura simplex. The lobes of the imferior vermiform 
process are fourin number, namely, the commissura brevis, situated 
in the incisura posterior, below the horizontal fissure; the pyramid, 
a small obtusely-pointed eminence; a larger prominence, the wvula, 
situated between the tonsils, and connected with them by means of 
a commissure; and in front of the uvula, the nodulus. In front of 


* Under surface of cerebellum, the amygdale having been removed (from 
Hirschfeld and Leveillé). 1. Medulla oblongata. 2. Pons Varolii. 3. Choroid 
plexus of the fourth ventricle. 4. Flocculus. 5. Biventral lobe of cerebellum. 
6. Nodulus of inferior vermiform process. 7, Uvula. 8. Posterior medullary 
velum. 9. Pyramid. 10. Slender lobe. 11. Posterior inferior lobe. 
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the nodulus is a thin lamina of medullary substance consisting of a 
central and two lateral portions, the velum medullare posterius, 
and between this velum and the nodulus and uvula is a deep fossa 
which is known as the swallow’s nest (nidus hirundinis). The 
velum medullare anterius is the valve of Vieussens, described with 
the fourth ventricle; both these vela proceed from the same point 
in the roof of that ventricle, and separate from each other at 
an angle, the one passing obliquely forwards, the other obliquely 
backwards. 

When a vertical incision is made into the cerebellum, that ap- 
pearance is seen which has been denominated arbor vite cerebelli ; 
the white substance in the centre of such a section resembles the 
trunk of a tree, from which branches are given off, and from the 
branches branchlets and leaves, the two latter being coated by a 
moderately thick and uniform layer of grey substance. If the in- 
cision be made somewhat nearer to the commissure than to the 
lateral border of the organ, a yellowish-grey dentated line, enclos- 
ing medullary substance traversed by the openings of numerous 
vessels, will be seen in the centre of the white substance. This is 
the ganglion of the cerebellum, the corpus dentatum, from which 
the peduncles of the cerebellum proceed. The reddish-grey line is 
dense and horny in structure, and is the cut edge of a thin cap- 
sule, open towards the medulla oblongata. 

The cerebellum is associated with the rest of the encephalon by 
means of three pairs of rounded cords or peduncles, superior, 
middle, and inferior. The superior peduncles, or processus e cere- 
bello ad testes, proceed from the cerebellum forwards and upwards 
to the testes, in which they are lost. They form the anterior part 
of the lateral boundaries of the fourth ventricle, and give attach- 
ment by their inner borders to the valve of Vieussens, which is 
stretched between them. At their junction with the testes they are 
crossed by the fourth pair of nerves. The middle peduncles, or 
crura cerebelli ad pontem, the largest of the three, issue from the 
cerebellum through the anterior extremity of the sulcus horizonta- 
lis, and are lost in the pons Varolii. The inferior peduncles, or 
crura ad medullam oblongatam, are the corpora restiformia, which 
descend to the posterior part of the medulla oblongata, and form 
the inferior portion of the lateral boundaries of the fourth ventricle. 


DEVELOPMENT OF THE BRAIN. 


The brain is formed from the cerebral vesicles by the deposit of 
nerve matter on the floor and sides of them, and by processes deve- 
loped from them laterally. 

The cavity of the anterior vesicle remains in adult life as the 
third ventricle, that of the middle vesicle as the aqueduct of Sylvius, 
and that of the posterior vesicle as the fourth ventricle. , 

From the anterior part of the anterior cerebral vesicle two small 
lobes are given off, which, becoming broader at their distal extremi- 
ties, are applied against the back of the optic integumentary sac, 
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and become converted into the balls of the eyes. Antero-laterally 
two larger hollow processes are formed, which proceed upwards so 
as to close in over the proper anterior vesicle, and become the 
cerebral hemispheres (prosencephala) ; the cavities of these diver- 
ticula become reduced by deposition in the walls, and remain finally 
as the lateral ventricles. From these hemispheric vesicles two 
secondary hollow processes are given off, the cavities of which at 
first communicate with the cavities of the hemispheres, but ulti- 
mately become separated from them, and at length obliterated ; 
these are the olfactory lobes (rhinencephala). Between the hemi- 
spheres a thick band of transverse fibres is developed, the corpus 
callosum, it is on a little higher level than the fornix, so that 
an interspace is left between them, which is divided into two by the 
inner walls of the hemispheres (the septwm lucidum); between these 
walls anteriorly a small space is left, the so-called fifth ventricle. 
The outer and under part of each hemisphere becomes thickened 
and ganglionic, so as to form the corpora striata. In the floor of 
the hemispheric vesicle certain longitudinal fibres are formed, which 
posteriorly and laterally form the hippocampus major and the 
superimposed corpus fimbriatum, while in the midspace those of 
the two sides become joined to form the body of the fornia. 

The sides of the anterior vesicle become thickened and ganglionic 
to form the thalami optici, which are placed immediately behind the 
corpora striata, the line of demarcation being the tenia semicireu- 
laris. The floor of the vesicle becomes prolonged in the neighbour- 
hood of the sella turcica, forming a conical process, the infundibulum, 
which is connected with the pituitary body (hypophysis cerebri). 
Its anterior wall has developed in it three sets of fibres, two of 
which are vertical and one transverse; the former are the anterior 
pillars of the fornia, the latter connects the two corpora striata, 
forming the anterior commissure; the vertical fibres pass into the 
floor of the third ventricle and corpora mammillaria. The roof of 
the vesicle remains membranous, or has only a thin neryous stra- 
tum, and forms the velwm interpositum. 

The pituitary body and pineal gland (epiphysis cerebri) are deve- 
loped in connexion with the anterior vesicle, the former being at 
the anterior extremity of the floor, and the latter at the posterior 
extremity of the roof; their exact mode of origin is not known, but 
it seems probable that they are produced by the pia mater, and not 
by the vesicle itself. 

The floor of the middle cerebral vesicle becomes converted into 
two large longitudinal bands of fibres, the erura cerebri; its roof, 
divided into four small masses, becomes the corpora guadrigemina 
or optic lobes ; these parts constitute the mesocephalon. 

Deposits in the floor and sides of the posterior vesicle come to 
form the medulla oblongata and pons Varolit ; the posterior part of 
the roof is not converted into nervous matter, but the anterior part 
becomes the seat of a thick deposit of nervous matter, which ulti- 
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mately covers over the posterior part of the cavity of the vesicle, 

becomes connected with the fibres of the pons Varolii, and is the 

cerebellum. 

The part of the brain developed from the posterior vesicle is thus 
seen to be composed of two different parts, the superior part, con- 
sisting of the cerebellum and its commissure the pons, called the 
metencephalon ; and the inferior part, the medulla oblongata, with 
the grey matter in the floor of the fourth ventricle, forming the 
avyelencephalon. 

7 following Table shows the parts developed from each cerebral 
vesicle :— 

Cerebral hemispheres, cor- 
pus callosum, corpora 
striata, fornix, lateral 
ventricles, fifth ventricle, 
olfactory bulbs. 

Thalami optici, pineal 

2. Thalamen- gland, pituitary body, 
cephalon, third ventricle and its 

commissures, optic nerve. 


: Crura_ cerebri, corpora 
Ti. Middle cerebral i? aie aeniasy aqtobut 


1. Prosence- 
phalon. 

I. Anterior cerebral 

vesicle. 


of Sylvius. 
4, Metence- ae Asis ne 
III. Posterior cerebral phalon. Cerebellum, pons Y arolit, 
' vesicle. 5. Myelence- { Medulla oblongata, fourth 
phalon. ventricle. 


MEMBRANES OF THE ENCEPHALON, 


' Dissection —To examine the encephalon with its membranes, the 
upper part of the skull must be removed, by sawing through the 
external table and breaking the internal table with the chisel and 
hammer. After the calvarium has been loosened all round, it will 
require a considerable degree of force to tear the bone away from 
the dura mater. This adhesion is particularly firm at the sutures, 
where the dura mater is continuous with a membranous layer, in- 
terposed between the edges of the bones; in other situations the 
connexion results from numerous vessels which permeate the inner 
table of the skull. The adhesion subsisting between the dura mater 
and bone is greater in the young subject and in old persons than in 
the adult. On being torn away, the internal table will present 
numerous deeply-grooved and ramified channels, corresponding with 
the branches of the arteria meningea media. Along the middle 
line will be seen a groove corresponding with the superior longitu- 
dinal sinus, and on either side may be frequently observed some 
small fossze, corresponding with the Pacchionian bodies. 

The mempranes of the encephalon and spinal cord are, the dura 
mater, arachnoid membrane, and pia mater. 
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The Dura MATER* is the firm, whitish or greyish layer which is 
brought into view when the calvarium is removed. It is a stron 
fibrous membrane, somewhat laminated in texture, and compose 
of white fibrous tissue. Lining the interior of the cranium, it 
serves as the internal periosteum of that cavity; it is prolonged 
also into the spinal column, but is not adherent to the bones in 
that canal asin the cranium. From the internal surface of the dura 
mater, processes are directed inwards for the support and protec- 
tion of parts of the brain; while from its exterior, other processes 
are prolonged outwards to form sheaths for the nerves as “—_ quit 
the skull and spinal column. Its external surface is rough and 
fibrous, and corresponds with the internal table of the skull. The 


internal surface is smooth, and lined by the thin varnish-like 
lamella of the arachnoid membrane. The latter is a serous mem- 
brane. Hence the dura mater becomes a fibro-serows membrane, 


* So named from a supposition that it was the parent source of all the fibrous 
membranes of the body. 

+ Sinuses of the skull (side view) (from Hirschfeld and Leveillé). 1. Supe- 
rior longitudinal sinus. 2. Falx cerebri. 3. Fifth nerve. 4. Inferior longi- 
tudinal sinus. 5. Fourth nerve. 6. Venew Galeni. 7. Third nerve. 8. Ten- 
torium cerebelli, 9, Second nerve. 10. Straight sinus, 11. Crista galli of 
ethmoid. 12. Torcular Herophili. 13. First nerve. 14, Falx cerebelli. 
15. Sixth nerve. 16. Eighth nerve. 17. Seventh nerve. 18. Vertebral 
artery. 19. Eustachian tube. 20. First cervical nerve. 21. Ninth nerve. 
22. Posterior root of second cervical nerve. 23. Anterior root of second cer- 
vical nerve. 24. Ligamentum dentatum. 
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being composed of its own proper fibrous structure, and the 
serous layer derived from the arachnoid. There are two other 
instances of fibro-serous membrane in the body, formed in the 
same way, namely, the pericardium and tunica albuginea of the 
testicle. 

On the external surface of the dura mater the branches of the 
middle meningeal artery may be seen ramifying; and in the middle 
line is a depressed groove, formed by the subsidence of the upper 
wall of the superior longitudinal sinus. If the sinus be opened 
along its course, it will be found to be a triangular channel, crossed 
at its lower angle by numerous white bands, called chorde Willisii, 
granular bodies are also occasionally seen in its interior, these are 
the glandulee Pacchioni. 

The Glandule Pacchioni are small, round, whitish granula- 
tions, occurring singly or in clusters, and forming small groups of 
various size along the margin of the longitudinal fissure of the cere- 
brum, and more particularly near the summit of the latter. ‘These 
bodies would seem to be of morbid origin; they are absent in 
infancy, increase in numbers in adult life, and are abundant in the 
aged. They are generally associated with opacity of the arachnoid 
around their bases, but in some instances are wanting even in the 
adult. They have their point of attachment in the pia mater, from 
which they seem to spring, carrying with them the arachnoid mem- 
brane, and then, in proportion to their size, producing various 
effects upon contiguous parts. For example, when small, they 
remain free or constitute a bond of adhesion between the visceral 
and parietal layer of the arachnoid; when of larger size they pro- 
duce absorption of the dura mater, and as the degree of absorption 
is greater or less, they protrude through that membrane, and form 

‘depressions on the inner surface of the cranium, or simply render 
the dura mater thin and cribriform. Sometimes they cause absorp- 
tion of the wall of the longitudinal sinus, and projecting into its 
cavity, give rise to the granulations described in connexion with 
that channel. In intimate structure they are composed of immature 
areolar and elastic tissue containing corpuscula amylacea. 

If the student cut through one side of the dura mater, in the 
direction of his incision through the skull, and turn it upwards 
towards the middle line, he will observe the smooth internal surface 
of this membrane. He will perceive also the large veins of the 
hemispheres filled with dark blood, and passing from behind for- 
wards to open into the superior longitudinal sinus; and the firm 
connexion by means of these veins and the Pacchionian bodies, 
between the opposed surfaces of the arachnoid membrane. If he 
separate these adhesions with his scalpel, he will see a vertical 
layer of dura mater descending between the hemispheres; and if he 
draw one side of the brain a little outwards, he will be enabled to 
Beery the extent of the process of membrane, which is called the 

alx cerebri. : 

The processes of dura mater which are sent inwards towards the 
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interior of the skull are the fala cerebri, tentoriwm cerebelli, and 
falz cerebelli. sg 

The Fala cerebri (falx, a sickle), so named from its sickle-like 
appearance, narrow in front, broad behind, and forming a sharp 
curved edge below, is attached in front to the crista galli process of 
the ethmoid bone, and behind to the tentorium cerebelli. 

The Tentoriuwm cerebelli (tentorium, a tent) is a roof of dura 
mater thrown across the cerebellum and attached at each side to 
the margin of the petrous portion of the temporal bone; behind, to 
the transverse ridge of the occipital bone, which lodges the lateral 
sinuses; and to the clinoid processes in front. It supports the 
posterior lobes of the cerebrum and prevents their pressure* on the 
cerebellum, leaving a small opening anteriorly, for the transmission 
of the crura cerebri. 

The Fala cerebelli is a small process, generally double, attached 
to the vertical ridge of the occipital bone beneath the lateral sinus, 
and to the tentorium. It is received into the indentation between 
the two hemispheres of the cerebellum. 

The layers of the dura mater separate in several situations, so as 
to form irregular channels which receive the venous blood. These 
are the sinuses of the dura mater. 

The student cannot see the tentorium and falx cerebelli until the 
brain is removed; but he should consider the attachments of the 
former on the dried skull, for he will have to incise it in the re- 
moval of the brain. He should now proceed to that operation, for 
which purpose the dura mater is to be divided all round, on a level 
with the section through the skull, and the scissors are to be car- 
ried deeply between the hemispheres of the brain in front, to cut 
through the anterior part of the falx; then draw the dura mater 
backwards, and leave it hanging by its attachment to the tentorium. 
Raise the anterior lobes of the brain carefully with the hand, and 
lift the olfactory bulbs from the cribriform fosse with the handle 
of the scalpel. Then cut across the two optic nerves and internal 
carotid arteries. Next divide the infundibulum and third nerves, 
and carry the knife along the margin of the petrous bone at each 
side, so as to divide the tentorium near its attachment. Cut across 
the fourth, fifth, sixth, seventh, and eighth nerves in succession 
with a sharp knife, and pass the scalpel as far down as possible 
into the vertebral canal, to sever the spinal cord, cutting first to one 
side and then to the other, in order to divide the vertebral arteries 
and first cervical nerves. Then let him press the cerebellum 
gently upwards with the fingers of the right hand, the hemi- 
spheres being supported with the left, and the brain will roll into 
his hand. 

The Arteries of the dura mater are, the anterior meningeal from 
the ethmoidal, ophthalmic, and internal carotid, The middle 


9 In leaping animals, as the feline and canine genera, the tentorium is formed 
of bone. 
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meningeal and meningea parva from the internal maxillary. The 
inferior meningeal trom the ascending pharyngeal and occipital 
artery; and the posterior meningeal from the vertebral 

Its Nerves are derived from the nervi molles and vertebral plexus 
of the sympathetic, from the Gasserian ganglion, the ophthalmic 
nerve, and sometimes from the fourth. The branches from the two 
latter are given off while those nerves are situated by the side of 
the sella turcica; they are recurrent, and pass backwards between 
the layers of the tentorium, to the lining membrane of the lateral 
sinus. Purkinje describes a sympathetic plexus of considerable 
size, as being situated around the vena Galeni at its entrance into 
the fourth sinus. The filaments from this plexus are distributed to 
the tentorium. 

Kélliker describes the dura mater as composed of two lamellz, 
periosteal and proper fibrous, the former adheres to the bones, the 
latter forms the internal processes, whilst the sinuses result from 
the separation of the two. He finds nothing to indicate the lining 
of the internal surface by the arachnoid as a separate membrane ; 
but shows that the tesselated epithelium of the free surface is in 
contact with and bedded upon the fibrous structure. 


Arachnoid membrane. 


The Arachnoid (dpaxyn «idos, like a spider’s web), so named 
from its extreme tenuity, is the serous membrane of the cerel ro- 
spinal centre; and, like other serous membranes, a shut sac. It 
envelopes the brain and spinal cord, visceral layer, and is reflected 
on the inner surface of the dura mater, parietal layer, giving to 
that membrane its serous investment. 

On the upper surface of the hemispheres the arachnoid is trans- 
._ parent, but may be demonstrated as 1t passes across the sulci from 
one convolution to another by injecting with a blow-pipe a stream 
of air beneath it. At the base of the brain the membrane is opa- 
lescent and thicker than in other situations, and more easily de- 
monstrable from the circumstance of stretching across the interval 
between the middle lobes of the hemispheres. The space which is 
included between this layer of membrane and those parts of the base 
of the brain which are bounded by the optic commissure and fissures 
of Sylvius in front, and the pons Varolii behind, is termed the ante- 
rior sub-arachnoidean space. Another space formed in a similar 
manner between the under part of the cerebellum and the medulla 
oblongata, is the posterior sub-arachnoidean space; and a third 
space, situated over the corpora quadrigemina may be termed the 
superior sub-arachnoidean space. These spaces communicate freely 
with each other, the anterior and posterior across the crura cere- 
belli, the anterior and the superior around the crura cerebri, and 
the latter and the posterior across the cerebellum in the course of 
the vermiform processes. ‘They communicate also with a still larger 
space formed by the loose disposition of the arachnoid around the 
spinal cord, the spinal sub-arachnoidean space. The whole of 
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these spaces, with the lesser spaces between the convolutions of 
the hemispheres, constitute one large and continuous cavity which 
is filled with a limpid serous secretion, the sub-arachnoidean or 
cerebro-spinal fluid,* a fluid which is necessary for the regulation of 
pressure, and protection of the cerebro-spinal mass. The quantity 
of the cerebro-spinal fluid is determined by the relative size of the 
cerebro-spinal axis and that of the containing cavity, and is conse- 
quently variable. It is smaller in youth than in old age, and in 
the adult has been estimated at about two ounces. The visceral 
layer of the arachnoid is connected to the pia mater by a delicate 
areolar tissue, which in the sub-arachnoidean space is loose and 
filamentous. The serous secretion of the true cavity of the arach- 
noid is very small in quantity as compared with the sub-arachnoi- 
dean fluid. 

The arachnoid does not enter into the ventricles of the brain, as 
imagined by Bichat, but is reflected inwards upon the venee Galeni 
for a short distance only, and returns upon those vessels to the dura 
mater of the tentorium, It surrounds the nerves as they originate 
from the brain, and forms a sheath around them to their point of 
exit from the skull. It is then reflected back upon the inner sur- 
face of the dura mater. 

According to Mr. Rainey, vessels of considerable size, but few in 
number, and branches of cranial nerves, are found in the arachnoid. 
He also describes, in this membrane, numberless plexuses and 
ganglia, which he considers to be analogous to those of the sympa- 
thetic nerve; but which are most probably, as Kélliker observes, 
reticular, anastomosing fasciculi of areolar tissue. These fasciculi 
united into lamelle are the constituent structure of the arachnoid 
membrane, and many of the fasciculi have fibres of elastic tissue 
twined around them. The external surface of the arachnoid is fur- 
nished with a tesselated epitheliwm identical with that of the dura 
mater. 

Pia mater. 


The Pia mater is an areolo-vascular membrane composed of innu- 
merable vessels held together by immature areolar tissue, It in- 
vests the whole surface of the brain, dipping into the sulci between 
the convolutions, and forming a fold in its interior called velum 
interpositum. It also forms folds in other situations, as in the 
third and fourth ventricles, and in the longitudinal fissures of the 
spinal cord. 

This membrane differs in structure in different parts of the 
cerebro-spinal axis, Thus, on the surface of the cerebrum, in contact 
with the soft grey matter of the brain, it is extremely vascular, 
forming remarkable loops of anastomosis in the interspaces of the 


* The presence of a serous fluid beneath the arachnoid has given rise to the 
conjecture that a sub-arachnoid serous membrane may exist in that situation. 
Such a supposition is quite unnecessary to explain the production of the secre- 
tion, since the pia mater is fully adequate to the function. 
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convolutions, and distributing multitudes of minute straight 
vessels to the grey substance. In the substantia perforata, 
again, and locus perforatus, it gives off tufts of small arteries, 
which pierce the white matter to reach the grey substance in the 
interior. But upon the crura cerebri, pons Varolii, and spinal 
cord, its vascular character seems almost lost. It has become a 
dense fibrous membrane, difficult to 
tear off, and forming the proper sheath 
of the spinal cord. 
he pia mater is the nutrient mem- 
brane of the brain, and derives its 
blood from the internal carotid and 
vertebral arteries. Lymphatics have ® 
also been described as entering into 
its structure. . 
Its Nerves are the minute filaments 
of the sympathetic, and filaments from 
the sensory cranial nerves; they ac- 
company the branches of the arteries. 


Fig. 259.* 
' 


MEMBRANES OF THE SPINAL CORD. 


The Dura mater spinalis is a cylin- 
drical sheath of fibrous membrane, 
identical in structure with the dura 
mater of the skull, and continuous 
with that membrane. At the margin 
of the occipital foramen it is closely 
adherent to the bone; by its anterior 
surface it is attached to the posterior 
common ligament, and below, by 
means of its pointed extremity, to the 
coccyx. In the rest of its extent it is 
comparatively free, being connected, 
by a loose areolar tissue, to the walls 
of the spinal canal. In this areolar 
tissue there exists a quantity of red- 
dish, oily, adipose substance, some- 
what analogous to the marrow of long bones. On either side and 
below, the dura mater forms a sheath for each ot the spinal nerves, 


Wa 


* Fourth ventricle and upper part of spinal cord and membranes. The pos- 
terior roots of the nerve are removed on the left side (from Hirschfeld and 
Leveillé). 1. Corpora quadrigemina. 2. Fillet of the olivary body. 3. Pro- 
cessus e cerebello ad testes. 4. Processus e cerebello ad pontem. 5. Pro- 
cessus e cerebello ad medullam. 6. Floor of fourth ventricle. 7. Glosso- 
pharyngeal nerve. 8 Pneumogastric nerve. 9. Spinal-accessory nerve. 10. 
Posterior columns of spinal cord. 11,11. Anterior divisions of spinal nerves. 
12, 12. Ganglia of nerves. 13,13. Posterior divisions of spinal nerves, 14, 14. 
Posterior roots of spinal nerves. 15. Line of origin of posterior roots of left 
side. 16,16. Ligamentum dentatum. 17,17. Anterior root of spinal nerves. 
18. Dura mater, 
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to which it is closely adherent. Upon its inner surface it is 
smooth, being lined by the arachnoid ; and on its sides may be seen 
double openings for the two roots of each of the spinal nerves. 

The Arachnoid is a continuation of the serous membrane of the 
brain. It encloses the cord very loosely, being connected to it only 
by long slender filaments of areolar tissue, and by a longitudinal 
lamella which is attached to the posterior aspect of the cord. The 

areolar tissue is most abundant in 
Fig. 260." the cervical region, and diminishes in 
uantity from above downwards; and 
the longitudinal lamella is complete 
only in the dorsal region. The arach- 
=~, noid passes off from the cord on either 
Z=3 side with the spinal nerves, to which 
it forms a sheath; and is then re- 
flected on the dura mater. A con- 
nexion exists in several places between 
the arachnoid and dura mater. The space between the arachnoid 
and the spinal cord is identical with that already described as ex- 
isting between the same parts in the brain, the sub-arachnoidean 
space. It is occupied by a serous fluid, sufficient in quantity to 
expand the arachnoid, and fill completely the cavity of the dura 
mater. The swbh-arachnoidean or cerebro-spinal fluid keeps up a 
constant and gentle pressure on the entire surface of the brain and 
spinal cord, and yields with the greatest facility to the various 
movements of the cord, giving to those delicate structures the ad- 
vantage of the principles so usefully applied by Dr. Arnott in the 
hydrostatic bed. 

The Pia mater is the immediate investment of the cord ; and, like 
the other membranes, is continuous with that of the brain. It is 
not, however, like the pia mater cerebri, a vascular membrane ; but 
is dense and fibrous in structure, and contains but few vessels. It 
invests the cord closely, and sends a duplicature into the anterior 
median fissure, and another, extremely delicate, into the posterior 
median fissure. It forms a sheath for each of the fasciculi of the 
nerves, and for the nerves themselves; and, inferiorly, at the conical 
termination of the cord, is prolonged downwards as a slender liga- 
ment (filwm terminale), which descends through the centre of the 
cauda equina, and is attached to the dura mater lining the canal of 
the coccyx. This attachment is arudiment of the original extension 
of the spinal cord into the canal of the sacrum and coccyx. 
pia mater has, distributed to it, a number of nervous plexuses. 

The Membrana dentata (ligamentum dentatum) is a thin process 
of pia mater sent off from each side of the cord throughout its entire 
length, and separating the anterior from the posterior roots of the 


* Transverse section of the spinal cord and its membranes (from Hirschfeld 
and Leveillé). 1. Dura mater. 2. Parietal layer of arachnoid. 3. Visceral 
layer of arachnoid. 4. Cavity of arachnoid. 5. Subarachnoid space. 6. An- 
terior root of nerve. 7. Ligamentum dentatum. 8. Ganglion on posterior 
root of nerve. 
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spinal nerves. The number of serrations on each side is about 
twenty, the first being situated on a level with the occipital foramen, 
and haying the vertebral artery and hypoglossal nerve passing in 
front and the spinal accessory nerve behind it, and the last opposite 
the first or second lumbar vertebra. Below this point the mem- 
brana dentata is lost in the filum terminale of the pia mater. The 
use of this membrane is to maintain the position of the spinal cord 
in the midst of the fluid by which it is surrounded. 


CRANIAL NERVES. 


The parrs of cranial nerves are nine or twelve in number, ac- 
cording as the arrangement of Willis or Soemmering is adopted ; 
the former has been generally used in this country; but is greatly 
inferior to the latter, which is universally employed on the Con- 
tinent. Willis numbered the pairs of nerves in correspondence with 
the openings in the base of the cranium, and included amongst 
them, as the tenth pair, the suboccipital or first cervical nerve, 
now considered as a spinal nerve. Soeimmering, more properly, 
treats the facial and the auditory nerve as separate pairs, under the 
name of seventh and eighth; the glosso-pharyngeal as the ninth 
pair; the pneumogastric the tenth; the spinal accessory the 
eleventh; and the hypoglossal the twelfth. They may be arranged 
in a tabular form, as follows :— 

1st. Olfactory. 

2nd. Optic. 

3rd. Motores oculorum. 
4th. Pathetici (trochleares), 
Sth. Trifacial (trigemini), 
6th. Abducentes. 


“7th Facial (portio dura). 7th, Soemmering. 
* | Auditory (portio mollis). 8th. as 
Glosso-pharyngeal. 9th. % 
8th. [Bneumogastr (vagus, par vagum). 10th, es 
Spinal accessory. 11th. 33 
9th. Hypoglossal (lingual). 12th. $3 


Functionally or physiologically the cranial nerves admit of divi- 
sion into three groups—namely, nerves of special sense, nerves of 
motion, and compound nerves, that is, nerves which contain fibres 
both of sensation and motion. The nerves belonging to these 
groups are the following :— 

(1st. Olfactory, 

Special sense. . {2nd Optic. 

7th. Auditory. 

3rd. Motores oculorum, 

4th. Pathetici. 
Motion . . . .46th. Abducentes. 

7th. Facial. 

9th. Hypoglossal. 

ee | 
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5th. Trifacial. 

8th. Glosso-pharyngeal. 
» Pneumogastric. 
»» Spinal accessory. 

The fourth, facial, and three nerves of the eighth pair were con- 
sidered by Sir Charles Bell to form a system apart from the rest, 
and to be allied in the functions of expression and respiration. In 
consonance with this view he termed them respiratory nerves, and 
he gave to that (on of the medulla oblongata from which they 
arise the name of respiratory tract. 

First parr. Oxractory.—The olfactory nerve arises by three 
roots ; an inner or short root from the inner and posterior part of 


Compound. . . 


Fig. 261.* 


the antcrior lobe close to the substantia perforata; a middle root 
from a papilla of grey matter (caruncula mamillaris), embedded in 


+ nerve, with its distribution on the septum nasi. The nares have 
dune a by a longitudinal section made immediately to the left of the 
septum, the right naris being preserved entire. 1, Frontal sinus, 2. Nasal 
bone. 3. Crista galli process of ethmoid bone. 4. Sphenoidal sinus of left 
side. 5. Sella turcica, 6. Basilar process of sphenoid and occipital bone. 
7. Posterior opening of the right naris. 8. Opening of the Eustachian tube in 
the upper part of the pharynx. 9. Soft palate divided through its middle. 
10. Cut surface of the hard palate. a. Olfactory nerve. b. Its three roots of 
origin. c. Its bulb, from which the filaments are seen to proceed which spread 
out in the substance of the pituitary membrane. d. Nasal nerve, @ rele ha 
the ophthalmic, descending into the left naris from the anterior foramen of the 
cribriform plate, and dividing into its external and internal branch. e. Naso- 
palatine nerve, branch from the spheno-palatine ganglion, distributing twigs 
to the mucous membrane of the septum nasi in its course to (f) the anterior 
palatine foramen. g. Branches of the naso-palatine nerve to the palate. 
h. Anterior and posterior palatine nerves. i. Septum nasi. 
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the anterior lobe, its white fibres being derived from the corpus 
striatum ; and an ewternal or long root, which may be traced as a 
white streak along the fissure of Sylvius into the middle lobe, 
where it is continuous with the fibres of the anterior commissure 
and the exterior white substance of the thalamus opticus. The 
nervous cord formed by the union of the three roots is soft in tex- 
ture, prismoid in shape, and embedded in a sulcus between two 


* convolutions on the under surface of each anterior lobe of the brain, 


lying between the pia mater and arachnoid. As it passes forward 
it increases in breadth and swells at its extremity into an oblong 
mass of grey and white substance, the bulbus olfactorius, which 
rests on the cribriform lamella of the ethmoid bone. From the 
under surface of the bulbus olfactorius are given off the nerves 
which pass through the cribriform foramina, and supply the mucous 
membrane of the nares; they are arranged into three groups, an 
inner group, reddish in colour and soft, which spread out upon the 
septum narium; an outer group, whiter and more firm, which de- 
scend through bony canals in the outer wall of the nares, and are 
distributed on the superior and middle turbinated bones; and a 
middle group, which supply the mucous membrane of the roof of 
the nasal fossa. 

SEconpD parr. Optic.—The optic nerve, a nerve of large size, 
arises from the corpora geniculata on the posterior and inferior 
aspect of the thalamus opticus, from the thalamus itself, and from 
the nates. Proceeding from this origin it winds around the crus 
cerebri as a flattened band, under the name of tractus opticus, and 
joins with its fellow in front of the tuber cinereum to form the optic 
commissure (chiasma). The tractus opticus is united with the 
crus cerebri and tuber cinereum, and is covered in by the pia mater ; 
the commissure is also connected with the tuber cinereum, from 
which it receives fibres, and the nerve beyond the commissure 
diverges from its fellow, becomes rounded in form, and is enclosed 
in a sheath derived from the arachnoid. In passing through the 
optic foramen the optic nerve receives a sheath trom the dura mater, 
which splits at this point into two layers; one, which becomes the 
seamen of the orbit; the other, the one in question, which 

orms a sheath for the nerve, and is lost in the sclerotic coat of the 
eyeball. After a short course within the orbit the optic nerve 
pierces the sclerotic and choroid coats and expands into the nervous 
membrane of the eyeball, the retina. Near the globe, the nerve is 
pierced by a small artery, arteria centralis retinze, which runs 
through the central axis of the nerve and reaches the internal sur- 
face of the retina, to which it distributes branches. 

The optic commissure rests on the processus olivaris of the sphe- 
noid bone; is bounded by the lamina cinerea of the corpus callosum 
in front, by the substantia perforata at each side, and by the tuber 
cinereum behind. Within the commissure the innermost fibres of 
the optic nerves cross each other to pass to opposite eyes, the outer 
fibres continue their course sae aeamad to the eye of the corre- 

PE 
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sponding side; some fibres pass in an arched direction from one 
nerve to the other behind, and others taking a similar course in 
front connect the two retine. The neurilemma of the commissure, 
as well as that of the nerves, is formed by the pia mater. 

Turrp parr. Morores Ocutorum.—The motor oculi, a nerve 
of moderate size, arises from the inner side of the crus cerebri, close 
to the pons Varolii, and passes forward between the posterior cere- 
bral and superior cerebellar artery. It pierces the dura mater imme- 
diately in front of the posterior clinoid process; descends obliquely 
in the external wall of the cavernous sinus; and divides into two 
branches which enter the orbit through the sphenoidal fissure and 
between the two heads of the external rectus muscle. The superior 
branch ascends, and supplies the superior rectus and levator palpe- 
bre. The inferior sends a branch beneath the optic nerve to the 
internal rectus, another to the inferior rectus, and a long branch to 
the inferior oblique muscle. From the latter a short thick branch 
is given to the ophthalmic ganglion, forming its inferior root. The 
branches of the third nerve enter the muscles on their ocular 
side. 

The fibres of origin of this nerve may be traced into the grey sub- 
stance of the crus cerebri,* into the longitudinal fibres of the pons 
Varolii or motor tract,f into the corpora quadrigemina and valve 
of Vieussens, and to a grey nucleus in the floor of the aqueduct of 
Sylvius.{ In the cavernous sinus it receives one or two filaments 
from the carotid plexus, and one from the ophthalmic nerve. 

FourtH pair. Patueticr (trochlearis)—The fourth is the 
smallest cerebral nerve ; it arises from the valve of Vieussens close 
to the testis, and winding around the crus cerebri to the extremity 
of the petrous portion of the temporal bone, pierces the dura mater 
below the third nerve, and passes forward in the outer wall of the 
cavernous sinus to the sphenoidal fissure. In its course in the 
outer wall of the sinus it is situated at first below the motor oculi, 
but afterwards ascends and becomes the highest of the nerves en- 
tering the orbit by the sphenoidal fissure. On entering the orbit 
the nerve crosses the levator palpebree muscle near its origin, and 
is distributed on the orbital sareibs of the superior oblique or tro- 
chlearis muscle ; hence its synonym trochlearis. 

The fibres of origin of the two nerves communicate with each 
other, forming a kind of commissure, while those of the deep origin 
of the nerve may be traced in two fasciculi to a grey nucleus in the 
floor of the aqueduct of Sylvius in front; and to a similar nucleus 
in the floor of the fourth ventricle behind. 

Branches.—W hile in the cavernous sinus the fourth nerve gives 
off a recurrent branch, and sends a branch of communication to the 
ophthalmic nerve ; the recurrent branch, consisting of sympathetic 
filaments derived from the carotid plexus, passes backwards be- 
tween the layers of the tentorium, and divides into two or three 


* Mavo, t Solly. t Stilling. 
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filaments, which are distributed to the lining membrane of the 
lateral sinus. This recurrent nerve is sometimes a branch of the 
ophthalmic, and occasionally proceeds directly from the carotid 
plexus. Sometimes the communication with the ophthalmic takes 
place in the orbit, in which case the lachrymal nerve has the ap- 
pearance of arising by two roots. 

Firta parr. Trractat (trigeminus).—The fifth nerve, the great 
sensitive nerve of the head and face, and the largest cranial nerve, 
is analogous to the spinal nerves in its origin by two roots from the 
anterior and posterior columns of the spinal cord, and in the exis- 
tence of a ganglion on the posterior root. It arises, or rather 
makes its appearance at the surface of the brain, on the anterior 
part of the lateral and constricted portion of the pons Varolii, and 
consists of a large and small fasciculus, separated by a narrow in- 
terspace, the larger.fasciculus being the posterior or sensitive root; 
the smaller one, the anterior or motor root. The sensitive root is 
composed of from seventy to a hundred filaments each enclosed ina 
nenrilemma of pia mater, and the entire bundle is bound together 
into a single nerve and connected with the motor root by a sheath 
of arachnoid membrane. The nerve then passes through an oval 
opening in the border of the tentorium, near the extremity of the 
petrous bone, and spreads out into a large semilunar ganglion, the 
Gasserian. If the ganglion be turned over, it will be seen that‘the 
anterior root lies against its under surface without having any con- 
nexion with it, and may be followed onwards to the inferior maxil- 
lary nerve. The Gasserian ganglion divides into three branches, 
ophthalmic, superior maxillary, and inferior maxillary. 

Following the nerve to its deep origin, the posterior root may be 
traced between the transverse layers of the pons Varolii, behind the 
corpus olivare, and between the corpus restiforme and fasciculus 
innominatus to the grey substance of the floor of the fourth ven- 
tr:cle; the anterior root being lost among the longitudinal fibres 
prolonged upwards from the corpus pyramidale, or, according to 
Stilling, also pursuing its course to the grey substance of the floor 
of the fourth ventricle. When the posterior root is torn from its 
attachment a cone of medullary substance is left behind, occasioned 
by the deeper embrace of the filaments by the pia mater at the 
periphery than in the centre of the fasciculus. 

The OPHTHALMIC NERVE is the nerve of sensation of the eyeball, 
lachrymal gland, mucous membrane of the eye and nose, integument 
of the forehead and nose, and muscles of the eyebrow and forehead. 
It arises from the upper part of the Gasserian ganglion by a short 
trunk, about three-quarters of an inch in length; passes forwards 
in the outer wall of the cavernous sinus, lying externally to the 
other nerves, and divides into three branches. Previously to its 
division it receives several filaments from the carotid plexus, and 
gives off a small recurrent nerve, which passes backwards with the 
recurrent branch of the fourth nerve between the two layers of the 
tentorium to the lining membrane of the lateral sinus. 
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The Branches of the ophthalmic nerve are, the— 
Frontal, Lachrymal, Nasal. 


The Frontal nerve enters the orbit immediately to the outer side 
of the fourth nerve, and 
passing forwards, for some 
distance, upon the levator 
palpebree muscle, divides 
into a supra-orbital and 
supra-trochlear branch. 
The swpra-orbital branch, 
the proper continuation of 
the nerve, passes out of 
the orbit through the 
supra-orbital notch, in 
company with the supra- 
orbital artery, and after 
giving filaments to the 
upper eyelid, muscles of 
the forehead and pericra- 
nium, divides into two 
cutaneous branches, in- 
ternal and external, The 
“internal branch pierces 
the occipito-frontalis and 
is distributed to the in- 
tegument as far as the 
SO summit of the head. The 
external branch of larger size communicates with the facial nerve, 
and piercing the occipito-frontalis supplies the integument as far 
back as the occiput. 

The supra-trochlear branch passes inwards to the angle of the 
orbit, above the pulley of the superior oblique muscle, and is distri- 
buted to the inner angle of the eye, root of the nose, and integument 
of the middle line of the forehead. It communicates with the infra- 
trochlear branch of the nasal nerve. 

The Lachrymal nerve, the smallest of the three branches of the 
ophthalmic, enters the orbit on the outer side of the frontal, but 
enclosed in a separate sheath of dura mater; and passes forward, 
above the upper border of the external rectus muscle, and in com- 
pany with the lachrymal artery to the lachrymal gland, where it 
divides into two branches, superior and inferior. The superior 
branch passes over the gland which it supplies on the upper surface, 


Fig. 262.* 


* Superficial dissection of the nerves of the orbit (from Hirschfeld and 
Leveillé). 1. Supra-trochlear nerve. 2. Supia-orbital nerve. 3. Obliquus 
superior. 4. Lachrymal gland. 5. Infra-trochlear nerve. 6. Levator pal- 
pebree superioris. 7. Nasal nerve (fifth). 8. Frontal nerve (fifth). 9. Second 
nerve. 10. Rectus superior. 11. Third nerve. 12. Lachrymal nerve, 
15. Fourth nerve. 14. Gasserian ganglion of fiith. 15. Sixth nerve. 
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and traversing a foramen in the malar bone, communicates with the 
subcutaneous male and facial nerve. The inferior branch sup- 


Fig. 263.* 


plies the under surface of the gland, upper lid, and outer angle of 
e eye. 

The lachrymal nerve sometimes receives the branch of the fourth 
nerve destined for the ophthalmic, and appears to arise by two 
roots. 

The Nasal nerve enters the orbit between the two heads of the 
external rectus and between the two branches of the third nerve. 


* Diagram showing the fifth pair of nerves with its branches. 1. Origin 
of the nerve by two roots. 2. The nerve escaping from the pons Varolii. 
3. Gasserian ganglion. 4. Ophthalmic nerve. 5. Frontal nerve giving off the 
‘supra-trochlear branch, and escaping on the forehead through the supra- 
orbital foramen. 6. Lachrymal nerve. 7. Nasal nerve, passing at 8 through 
the anterior ethmoidal foramen, and giving off the infra-trochlear branch. 
9. Communication (superior root) of the nasal nerve with the ophthalmic 
ganglion. 10. A small portion of the third nerve with which the ganglicn is 
seen communicating (inferior root); the ganglion gives off the ciliary nerves 
from its anterior aspect. 11. Superior maxillary nerve. 12. Orbital branch. 
13. Spheno-palatine nerves communicating with Meckel’s ganglion ; the three 
branches from the lower part of the ganglion are the palatine nerves. 
14, 14. Superior dental nerves, posterior, middle, and anterior, forming by 
their communications the superior maxillary plexus. 15, Infra-orbital branches | 
distributed to the cheek. 16. Inferior maxillary nerve. 17. Its anterior or 
muscular trunk. 18. The posterior trunk; the two divisions are separated by 
anarrow. 19. Gustatory nerve. 20. Chorda tympani joining it at an acute 
angle. 21. Submaxillary ganglion. 22. Inferior dental nerve. 23. Mylo- 
hyoidean branch. 24. Auriculo-temporal nerve, dividing behind the articu- 
lation of the lower jaw, to reunite and form a single trunk. 25. Its branch of 
oo aoa with the facial nerve. 26. Continuation of its trunk to the 
temple, 
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It crosses the optic nerve in company with the ophthalmic artery, 
and, passing over the internal rectus, enters the anterior ethmoidal 


Fig. 264.* 


foramen, by which it is conducted to the cribriform plate of the 
ethmoid bone. It then passes through the slit-like opening by the 
side of the crista galli, and descends into the nose, where it divides 
into an internal and external branch. The internal branch is dis- 


* Nerves of the orbit seen from the outer side; after Arnold. 1. Section of 
frontal bone ; immediately behind the cipher is the frontal sinus, and in front, 
the integument.. 2. Superior maxillary bone; the section in front of the 
cipher exhibits the maxillary sinus. 3. Part of sphenoid bone. 4. Levator 
palpebree and superior rectus muscle. 5. Superior oblique muscle. 6. Infe- 
rior oblique. 7. Ocular half of the external rectus drawn forwards. 8. Orbital 
half of the external rectus turned downwards. On this muscle the sixth nerve 
is seen dividing into branches. 9. Inferior rectus. 10, Optic nerve. 11. In- 
ternal carotid artery emerging from the cavernous sinus. 12. Ophthalmic 
artery. 13. Third nerve. 14. Branch of the third nerve to the inferior oblique 
muscle. Between this and the sixth nerve (8) is seen the branch which sup- 
plies the inferior rectus; its branch to the ophthalmic ganglion is seen pro- 
ceeding from the upper side of the trunk of the nerve, at the bottom of the 
orbit. 15. Fourth nerve. 16. Trunk of the fifth nerve. 17. Gasserian gan- 
glion. 18, Ophthalmic nerve. 19. Superior maxillary nerve. 20. Inferior 
maxillary nerve. 21. Frontal nerve. 22. Its division into branches to supply 
the integument of the forehead. 23. Lachrymal nerve. 24. Nasal nerve; 

“the small nerve seen in the bifurcation of the nasal and frontal, is one of the 
branches of the upper division of the third nerve. 25, Nasal nerve passing 
over the internal rectus muscle to the anterior ethmoidal foramen. 26. Infra- 
trochlear nerve. 27. A long ciliary branch of the nasal; another long ciliary 
branch is seen proceeding from the lower aspect of the nerve. 28. Long root 
of the ophthalmic ganglion, proceeding from the nasal nerve, and receiving the 
sympathetic root which joins it at an acute angle, 29. Ophthalmic ganglion, 
giving off from its fore-part the short ciliary nerves. 30, Globe of the eye. 
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tributed to the mucous membrane; the eaternal branch, passing 
outwards between the nasal bone and cartilage, supplies the integu- 
ment of the exterior of the nose as far as its tip. 

The Branches of the nasal nerve are, ganglionic, ciliary, and 
imfra-trochlear. 

The ganglionic branch, about half an inch in length and of small 
size, enters the upper angle of the ophthalmic ganglion, and consti- 
tutes its superior or long root. 

The long ciliary branches are two or three filaments given off 
from the nerve as it crosses the optic nerve. They pierce the 
sclerotic coat near the short ciliary nerves, and passing through the 
globe of the eye between the sclerotic and choroid, are distributed 
to the iris. 

The infra-trochlear branch is given off close to the anterior eth- 
moidal foramen. It passes forward along the upper border of the 
internal rectus to the inner angle of the eye, where it communicates 
with the supra-trochlear nerve, and is distributed to the lachrymal 
sac and inner angle of the orbit. 

The SuPERIOR MAXILLARY NERVE, larger than the preceding, is 
the nerve of sensation of the teeth of the upper jaw, the hard and 
soft palate, tonsils, antrum maxillare, and muscles and integument 
of the lower eyelid, cheek, and upper lip. Proceeding from the 
middle of the Gasserian ganglion, it passes forward through the 
foramen rotundum, crosses the spheno-maxillary fossa, and enters 
the canal in the floor of the orbit, along which it runs to the infra- 
orbital foramen. Hmerging on the face, beneath the levator labii 
superioris muscle, it divides into a number of branches, which form 
a plexus with the facial nerve, 

The Branches of the superior maxillary nerve are divisible into 
three groups: namely, those given offin the spheno-maxillary fossa ; 
those given off in the infra-orbital canal; and those given off on the 
face. They may be thus arranged: 

Orbital, or temporo-malar, 
Spheno-maxillary fossa . ¢ Spheno-palatine, 
Posterior dental. 

Middle dental, 

: Anterior dental. 

Muscular, 

: Cutaneous, 


The Orbital or temporo-malar branch enters the orbit through 
the spheno-maxillary fissure, and divides into two branches, tem- 
poral and malar ; the temporal branch ascends along the outer wall 
of the orbit, and after receiving a branch from the lachrymal nerve, 

asses through a canal in the malar bone, and enters the temporal 
ossa; it then pierces the temporal muscle and fascia, and is distri- 
buted to the integument of the temple and side of the forehead, 
communicating with the facial and anterior temporal nerve. Inthe 
temporal fossa it communicates with the deep temporal nerves, 


Infra-orbital canal 


On the face. . 
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The malar, or inferior branch (subcutaneus male) takes its course 
along the lower angle of the outer wall of the orbit, and emerges on 
the cheek through an opening in the malar bone, passing between 
the fibres of the orbicularis palpebrarum muscle. It communicates 
with branches of the infra-orbital and facial nerve. 

The Spheno-palatine branches, two in number, pass downwards 
to the spheno-palatine or Meckel’s ganglion. 

The Posterior dental branches, two in number, pass downwards 
upon the tuberosity of the superior maxillary bone, where one enters 
a canal in the bone, and is distributed to the molar teeth and lining 
membrane of the antrum, and communicates with the anterior 
dental nerve; while the other, lying externally to the bone, is dis- 
tributed to the gums and buccinator muscle. 


Fig. 265.* 


* Pterygo-maxillary region and fifth nerve (from Hirschfeld and Leveillé), 
1, Temporal fascia. 2. Temporal muscle. 38. Temporal branches of auriculo- 
temporal nerve. 4. Deep temporal branch of buccinator nerve. 5. Deep 
temporal nerve. 6. Pterygoideus externus. 7. Deep temporal branch of masse- 
teric nerve (inconstant), 8. Buccinator nerve. 9. Masseteric nerve. 10, Buccal 
brauch of 7th. 11. Auriculo-temporal nerve. 12. Gustatory nerve. 13. Facial 
nerve (7th) at stylo-mastoid foramen. 14, Buccinator muscle. 15, Ptery- 
goideus internus. 16. Supramaxillary branch of 7th. 17. Inferior dental 
nerve. 18. Its mental branches. 19. Its mylo-hyoid branch. 20. Inferior 
dental canal opened. 21. Masseter (turned down). 
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The Middle and anterior dental branches descend to the corre- 
sponding teeth and gums; the former beneath the lining membrane 
of the antrum, the latter through distinct canals in the walls of the 
bone. Previously to their distribution, the dental nerves form a 
plexus (superior maxillary plexus) in the outer wall of the superior 
maxillary bone immediately above the alveolus. From this plexus 
filaments are given off which supply the pulps of the teeth, gums, 
mucous membrane of the floor of the nares, and palate. Some 
gangliform bodies have been described in connexion with this 
plexus, one being placed over the canine, another over the second 
molar tooth. 

The Muscular and cutaneous branches are the terminating fila- 
ments of the nerve; they supply the muscles, integument, and 
mucous membrane of the lower eyelid, cheek, nose, and upper lip, 
and form a plexus by their communications with the facial nerve. 

The InreRIoR MAXILLARY NERVE is a nerve both of sensation and 
motion, and is distributed to the teeth and gums of the lower jaw, 
to the tongue, which it supplies with the sense of taste, to the in- 
tegument of the temple, external ear, lower part of the face and 
lower lip, and to the muscles of mastication. It proceeds from the 
inferior angle of the Gasserian ganglion, is the largest of the three 
divisions ot the fifth nerve, and is increased in size by the anterior 
or motor root, which, passing behind the ganglion, unites with the 
inferior maxillary as it escapes through the foramen ovale. Ewmerg- 
ing at the foramen ovale the nerve divides into two trunks, external 
and internal, separated from each other by the external pterygoid 
muscle. 

The Haternal division, into which may be traced nearly the 
whole of the motor root, immediately separates into five or six 
branches, distributed to the muscles of the temporo-maxillary 
region; they are, masseteric, temporal, buccal, internal pterygoid, 
and external pterygoid. 

The Masseteric branch passing over the external pterygoid muscle, 
and behind the tendon of the temporal, crosses the sigmoid notch 
with the masseteric artery to the masseter muscle. It sends a 
small branch to the temporal muscle, and a filament to the temporo- 
maxillary articulation. 

The Deep temporal branches, two in number, anterior and pos- 
terior, pass between the upper border of the external pterygoid 
muscle and the temporal bone to the temporal muscle. Two or 
three filaments trom these nerves pierce the temporal fascia, and 
communicate with the lachrymal, subcutaneus male, superficial 
temporal, and facial nerve. 

The Buccal branch is of large size, and pierces the lower fibres 
of the external pterygoid muscle at its anterior part. It sends a 
branch to the external pterygoid muscle, and is distributed to the 
buccinator, and mucous membrane and integument of the cheek, 
communicating with the facial nerve.. 

The Internal pterygoid branch is a long and slender nerve which 
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passes inwards to the internal pterygoid muscle, and gives filaments 
in its course to the tensor palati and tensor tympani. This nerve 
is remarkable for its connexion with the otic ganglion, to which it 
is closely adherent. 

The Keternal pterygoid branch is commonly derived from the 
buccal nerve. 

The Internal division of the inferior maxillary nerve splits into 
three branches— 
Auriculo-temporal, Inferior dental, Gustatory. 

The AURICULO-TEMPORAL NERVE originates by two roots, between 
which the arteria meningea media takes its course, and passes 
directly backwards behind the articulation of the lower jaw. It 
then ascends between that articulation and the meatus auris, and, 
escaping from beneath the parotid gland, divides into two temporal 
branches. While behind the temporo-maxillary articulation, it 
forms a kind of plexus, and sends off several branches. 

Its branches are, a small branch to the temporo-maxillary articu- 
lation ; two or three to the parotid gland; twotothe meatus auris, 
which enter the canal between the fibro-cartilage and processus 
auditorius; two auricular branches to the pinna; a communicating 
branch to the otic ganglion; two communicating branches to the 
facial nerve, and the temporal branches. 

The auricular branches, superior and inferior, are distributed to 
the pinna above and below the meatus. ‘lhe inferior branch com- 
municates with the sympathetic. 

The branches which communicate with the facial nerve embrace 
the external carotid artery in their course. 

The temporal branches are anterior and posterior: the anterior 
accompanies the anterior temporal artery, and supplies the in- 
tegument of the temporal region, communicating with branches 
of the facial, supra-oxbital, subcutaneus male and lachrymal 
nerve ; the posterior is distributed to the upper part of the pinna, 
attrahens aurem muscle, and integument of the posterior part of 
the temple. 

The INFERIOR DENTAL NERVE, the largest of the three branches of 
the internal division of the inferior maxillary, passes downwards 
with the inferior dental artery, at first between the two pterygoid 
muscles, then between the internal lateral ligament and ramus of 
the lower jaw, to the dental foramen, next it runs along the canal 
in the inferior maxillary bone, distributing branches (inferior maxil- 
lary plexus) to the teeth and gums, and divides into two terminal 
branches, incisive and mental. 

The branches of the inferior dental nerve, besides those given to 
the teeth, are the mylo-hyoidean and the two terminal branches. 

The Mylo-hyoidean branch leaves the nerve just as it is about to 
enter the dental foramen; it then pierces the insertion of the in- 
ternal lateral ligament, and descends along a groove in the bone to 
the inferior surface of the mylo-hyoid muscle, to which, and to the 
anterior belly of the digastricus, it is distributed. 
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The Incisive branch is continued forward to the symphysis of the 
jaw, to supply the incisor teeth. 

The Mental or labial branch emerges from the jaw at the mental 
foramen, beneath the depressor anguli oris, and divides into 
branches which supply the muscles and integument of the lower 
lip and chin, and communicate with the facial nerve. 

The GusTatorY NERVE descends between the two pterygoid 
muscles, and makes a gentle curve forwards to the side of the 
tongue, along which it takes its course to the tip. On the side of 
the tongue it is flattened, and gives off numerous branches, which 
are distributed to the mucous membrane and papillee. 

In the upper part of its course the gustatory nerve lies between 
the external pterygoid muscle and the pharynx, next between the 
two pterygoid muscles, then between the internal pterygoid and 
ramus of the jaw, and between the stylo-glossus muscle and the 
submaxillary gland; lastly, it runs along the side of the tongue, 
resting against the hyo-glossus muscle and crossing the duct of 
the submaxillary gland, and is covered in by the mylo-hyoideus 
and mucous membrane. 

The gustatory nerve, while between the pterygoid muscles, often 
receives a communicating branch from the inferior dental: lower 
down it is joined at an acute angle by the chorda tympani, a 
small nerve, which, arising from the facial in the aqueductus 
Fallopii, crosses the tympanum, and escapes from that cavity 
through the fissura Glaseri. Having joined the gustatory nerve, 
the chorda tympani is continued downwards in its sheath to the 
submaxillary ganglion. 

One or two branches are given by the gustatory nerve to the 
submaxillary ganglion. 

On the hyo-glossus muscle several branches of communication 
join with branches of the hypoglossal nerve, and others are sent to 
the sublingual gland, Wharton’s duct, and mucous membrane of 
the mouth and gums, 

SixtH parr. ABpucENTES.—The abducens nerve, about half the 
size of the motor oculi, arises by several filaments from the upper 
constricted part of the corpus pyramidale, and by a few fibres 
from the pons Varolii. Proceeding forwards from this origin, it 
lies parallel with the basilar artery, and, piercing the dura mater 
on ihe clivus Blumenbachii of the sphenoid bone, ascends between 
the two layers of that membrane to the cavernous sinus. It then 
runs forward through the sinus below the level of the other nerves, 
and resting against the internal carotid artery, to the sphenoidal 
fissure. Entering the orbit through the sphenoidal fissure it 

asses between the two heads of the external rectus, and is dis- 
tributed to that muscle. At the sphenoidal fissure it lies upon 
the ophthalmic vein, from which it is separated by a lamina of 
dura mater; and in the cavernous sinus 1s joined by several fila- 
ments from the carotid plexus. 

Mayo traced the deep origin of this nerve between the fasciculi 
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of the corpora pyramidalia to the posterior part of the medulla 
oblongata; and it appears to arise from the grey substance of the 
fourth ventricle. 

SeventH patr.—The seventh pair of nerves, of Willis, consists 
of two nervous cords which lie side by side on the posterior border 
of the crus cerebelli. The smaller and most internal of these, and 
at the same time the most dense in texture, is the facial nerve or 
portio dura. The external nerve, which is soft and pulpy, and 
often grooved by contact with the preceding, is the auditory nerve 
or portio mollis.* 

FAcIaL NERVE; portio dura; SEVENTH PAIR of Soemmering.—The 
facial nerve, the motor nerve of the face, arises from the upper part 
of the groove between the corpus olivare and corpus restiforme 
close to, and by a few fibres from, the pons Varolii; its deep 
origin being traced through the corpus restiforme to the side of 
the floor of the fourth ventricle. The nerve passes forward, rest- 
ing on the crus cerebelli, and comes into relation with the auditory 
nerve, with which it enters the meatus auditorius internus, lying 
at first to the inner side of, and then upon that nerve. At the 
bottom of the meatus, the facial nerve enters the aqueductus 
Fallopii, and takes its course forwards to the hiatus Fallopii, in 
the anterior wall of the petrous bone, where it forms a gangiiform’ 
swelling (intumescentia gangliformis, ganglion geniculare), and 
receives the petrosal branch of the Vidian nerve. It then curves 
backwards towards the tympanum, and descends in the inner wall 
of that cavity to the stylo-mastoid foramen. Emerging at the 
stylo-mastoid foramen, it passes forwards within the parotid gland, 
crossing the external carotid artery, to the ramus of the lower jaw, 
where it splits mto two trunks, temporo-facial and cervico-facial. 
These trunks divide into numerous branches, which escape from 
the anterior border of the parotid gland, and are distributed in a 
radiated manner over the side of the face, from the temple to 
below the lower jaw; on the masseter muscle the branches com- 
municate and form loops, and the whole arrangement over the side 
of the face has been termed pes anserinus. 

In the meatus auditorius, the facial nerve communicates with 
the auditory nerve by one or two filaments; the intumescentia 
gangliformis receives the nervus petrosus superficialis major and 
minor, and sends a twig back to the auditory nerve; behind the 
tympanum, the nerve receives one or two twigs from the auricular 
branch of the pneumogastric; at its exit from the stylo-mastoid 


* A third nerve of small size, portio intermedia of Wrisberg, is brought into 
view by separating these two cords. The researches of Morganti render it 
probable that the portio intermedia is connected, at its origin in the corpus 
restiforme, with the auditory nerve; that it is the posterior or sensitive root 
of the facial; that the intumescentia gangliformis of the facial is the ganglion 
of this root ; that it bestows the principal part of the sensitive function on the 
facial ; and that the chorda tympani is partly derived from the intumescentia 
gangliformis. 
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foramen it receives a twig from the glosso-pharyngeal, and in the 
parotid gland one or two large branches from the auriculo-temporal 
nerve. Besides these, the facial nerve has numerous peripheral 
communications, with the branches of the fifth nerve on the face, 
with the cervical nerves in the parotid gland and on the neck, and 
with the sympathetic. The numerous communications of the facial 
nerve have obtained for it the designation of nervus sympatheticus 
minor. 
The Branches of the facial nerve are— 


Within the aqueductus Tympanic, 
Fallopiu hid Chorda tympani. 


z Posterior auricular, 
After emerging at the { g a ae a r 


stylo-mastoidforamen, ) "a stric 
g ; 


Temporo-facial, 
ee Cagep-faciel. 

The Tympanic branch is a small filament given off by the 
facial while in the petrous bone, and distributed to the stapedius 
muscle. 

The Chorda tympani quits the facial immediately above the 
stylo-mastoid foramen, and ascends by a distinct canal to the 
upper part of the posterior wall of the tympanum, where it enters 
that cavity through an opening situated between the base of the 
pyramid and the attachment of the membrana tympani, and be- 
comes invested by mucous membrane. It then crosses the tympa- 
num between the handle of the malleus and long process of the 
incus to its anterior inferior angle, and escapes through an opening 
‘in the fissura Glaseri, to join the gustatory nerve at an acute 
angle between the two pterygoid muscles. Enclosed in the sheath 
of the gustatory nerve, it descends to the submaxillary gland, 
where it enters the submaxillary ganglion. It is its motor root. 

The Posterior awricular branch ascends behind the ear, between 
the meatus and mastoid process, and divides into an anterior or 
auricular, and a posterior or occipital, branch. The awricular 
branch receives a filament of communication from the auricular 
branch of the pneumogastric nerve, and distributes filaments to 
the retrahens aurem muscle and pinna. The occipital branch 
communicates with the auricularis magnus and occipitalis minor, 
and is distributed to the occipital portion of the occipito-frontalis. 

The Stylo-hyoid branch is distributed to the stylo-hyoid muscle, 
and communicates with the sympathetic plexus of the external 
carotid artery. : 

' The Digastric branch supplies the posterior belly of the digas- 
tricus muscle, and communicates with the glosso-pharyngeal and 
pneumogastric nerve. be 

The TEMPORO-FACIAL DIVISION, while in the parotid gland, sends a 
branch of communication along the carotid artery to the auriculo- 
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temporal nerve, and divides into temporal, malar, and infra-orbital 
branches. ; 
The Temporal branches ascending upon the temporal region 
supply the attrahens aurem, occipito-frontalis, and orbicularis pal-. 
pebrarum; and communicate with the supra-orbital nerve and 
temporal branch of the superior maxillary. 
The Malar branches cross the malar bone to the outer angle of 


the eye, and supply the orbicularis palpebrarum, corrugator super- 
cilii, and eyelids, They communicate with the subcutaneus mal 


* Distribution of the facial nerve and branches of the cervical plexus, 
1. Facial nerve, escaping from the stylo-mastoid foramen, and crossing the 
ramus of the lower jaw; the parotid gland has been removed in order to see 
the nerve distinctly. 2. Posterior auricular branch; the digastric and stylo- 
hyoid twigs are seen near the origin of this branch. 3. Temporal branche 
communicating with (4) branches of the supra-orbital nerve, 5. Infra-orbi 
branches, communicating with (6) the infra-orbital nerve. 7. Supra-maxil- 
lary branches, communicating with (8) the mental nerve. 9. Infra-maxillary 
branches communicating with (10) the superficialis colli nerve, and forming a 
plexus (11) over the submaxillary gland. The distribution of the branches of 
the facial in a radiated direction over the side of the face and their looped 
communications constitute the pes anserinus. 12. Auricularis magnus nerve, 
one of the ascending branches of the cervical plexus. 13. Occipitalis minor 
ascending along the posterior border of the sterno-mastoid. 14, Superficial 
and deep descending branches of the cervical plexus. 15. Spinal accessory 
nerve, giving off a branch to the external surface of the trapezius muscle. 
16. Occipitalis major nerve, the posterior bianch of the second cervical, 
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branch of the superior maxillary nerve, and with branches of the 
ophthalmic nerve in the eyelids. 

The Infra-orbital branches cross the masseter muscle, and are 
distributed to the buccinator, elevator muscles of the upper lip, 
and orbicularis oris. They communicate with the terminal 
branches of the infra-orbital nerve, infra-trochlear, and nasal 
nerve. Two or more of these branches are found by the side of 
Stenon’s duct. 

The CeRvVico-FACIAL DIVISION, smaller than the temporo-facial, 
communicates in the parotid gland with the auricularis magnus 
nerve, and divides into branches which admit of arrangement into 
three sets; buccal, supra-maxillary, and infra-maxillary. 

The Buccal branches pass forward across the masseter muscle 
towards the mouth, and distribute branches to the orbicularis oris 
and buccinator. They communicate with branches of the tem- 
poro-facial, and with the buccal branch of the inferior maxillary 
nerve. 

The Supra-mawillary branches are destined to the muscles of the 
lower lip, and take their course along the body of the lower jaw. 
Beneath the depressor anguli oris, they have a plexiform communi- 
cation with the inferior dental nerve. 

The Infra-mawillary branches (subcutanei colli) take their course 
below the lower jaw, pierce the deep cervical fascia, and are dis- 
tributed to the platysma; communicating with the superficialis 
colli nerve. 

AUDITORY NERVE; portio mollis; EIGHTH PAIR of Soemmering.— 
The auditory nerve takes its origin in the linez transversz (striae 
medullares) of the anterior wall or floor of the fourth ventricle, and 
winds arourd the corpus restiforme, from which it receives fibres, 
to the posterior border of the crus cerebelli. It then passes forward 
on the crus cerebelli in company with the facial nerve, which lies in 
a groove on its superior surface, enters the meatus auditorius in- 
ternus, and at the bottom of the meatus divides into two branches, 
cochlear and vestibular. The auditory nerve is soft and pulpy in 
texture, and receives in the meatus auditorius several filaments 
from the facial nerve. 

Eieutn parr of Willis; ninth, tenth, and eleventh pairs of 
Soemmering ; consists of three nerves, glosso-pharyngeal, pneumo- 
gastric, and spinal accessory. 

GLOsso-PHARYNGEAL NERVE.—The glosso-pharyngeal nerve, as its 
name implies, is the nerve of sensation of the mucous membrane 
of the tongue and pharynx, but it also gives branches to some of 
the muscles of these organs. It arises by five or six filaments from . 
the groove between the corpus olivare and restiforme, or rather 
from the anterior border of the latter, and escapes from the skull 
at the innermost extremity of the jugular foramen through a dis- 
tinct opening in the dura mater, lying anteriorly to the sheath of 
the pneumogastrie and spinal accessory nerve, and internally to 
the jugular vein. It then passes forward between the jugular vein 

K K 
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Fig. 267.* 


* Distribution of the eighth nerve of the right side (from Hirschfeld and 
Leveillé). 1. Posterior auricular artery. 2. Temporal artery. 3. Occipital 
artery. 4. Glosso-pharyngeal nerve. 5, 5. Spinal-accessory nerve. 6, 6. 
Pneumogastric nerve. 7. Sterno-mastoid (cut), 8. Facial artery. 9. Hypo- 
glossal nerve, with communication from second cervical nerve. 10. Lower 
end of ditto. 11. Superior cervical ganglion of sympathetic. 12. Digastricus. 
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and internal carotid artery, and crosses the artery to reach the pos- 
terior border of the stylo-pharyngeus. Following the posterior 
border of this muscle for a short distance, it next passes across it 
and the middle constrictor and behind the hyo-glossus muscle, to 
be distributed to the mucous membrane of the tongue, pharynx, 
and tonsil. 

While in the jugular fossa, the nerve presents two gangliform 
swellings; one superior, the ganglion jugulare (Miiller), of small 
size, and involving only the posterior fibres of the nerve; the other 
inferior, nearly half an inch below the preceding, of larger size, 
and occupying the whole diameter of the nerve, the ganglion 
petrosum or ganglion of Andersch. 

The fibres of origin of this nerve may be traced through the 
fasciculi of the corpus restiforme to the grey substance of the floor 
of the fourth ventricle. 

The Branches of the glosso-pharyngeal nerve are branches of 
communication and branches of distribution. 

The branches of communication proceed chiefly from the gan- 
glion of Andersch ; they are, one to join the auricular branch of the 
pneumogastric; one to the ganglion of the pneumogastric ; one to 
the superior cervical ganglion of the sympathetic; and one, which 
arises eine the ganglion and pierces the posterior belly of the 
digastricus muscle, to join the facial nerve. 

The Branches of distribution are— 


Tympanic, Pharyngeal, 
Carotid, Tonsillitic, 
Muscular, Lingual. 


The Tympanic branch (Jacobson’s nerve) proceeds from the 
ganglion of Andersch, or from the trunk of the nerve immediately 
above the ganglion; it enters a smail bony canal in the jugular 
fossa (page 48), and divides into six branches, which are distri- 
buted on the inner wall of the tympanum, and establish a plexiform 
communication (tympanic pers) with the sympathetic and fifth 
pair of nerves. The branches of distribution supply the fenestra 
rotunda, fenestra ovalis, and Eustachian tube: those of communi- 
cation join the carotid plexus in the carotid canal, the petrosal 
branch of the Vidian nerve, and otic ganglion. 

The Carotid branches are several filaments which follow the trunk 
of the internal carotid artery, and communicate with the nervi 
molles of the sympathetic. 


13. Third cervical nerve. 14. Superior laryngeal nerve. 15. Internal carotid. 
16. Thyro-hyoideus. 17. External carotid. 18. Common carotid. 19. Fourth 
cervical nerve. 20. Inferior constrictor of pharynx. 21. Phrenic nerve on 
scalenus anticus. 22. Crico-thyroideus. 23. Middle cervical ganglion. 
24. Trachea. 25. Thyroid axis. 26. Recurrent laryngeal nerve. 27. Sub- 
clavian artery. 28. Innominate artery. 29. Gisophagus. 30. Vena cava superior 
(" . 381. Gangliated cord of sympathetic. 32. Posterior pulmonary plexus. 
- 83. Phrenic nerve (cut). 35. (isophageal plexus. 37. Vena azygos major. 
89. Thoracic duct. 41. Thoracic aorta. 483. Great splanchnic nerve. 
\ K K 2 
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Fig. 268.* 


* Distribution of the eighth pair of nerves on the left side (from Hirschfeld 
and Leveillé). 1. Gasserian ganglion of fifth nerve. 2. Internal carotid ar- 
tery. 38. Pharyngeal branch of pneumogastric. 4, Glosso-pharyngeal nerve. 
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The Muscular branch divides into filaments, which are distri- 
buted to the posterior belly of the digastricus, stylo-hyoideus, stylo- 
pharyngeus, and constrictor muscles. 

The Pharyngeal branches are two or three filaments which are 
distributed to the pharynx and unite with the pharyngeal branches 
. the pneumogastric and sympathetic nerve to form the pharyngeal 
pleaus. 

The Tonsillitic branches proceed from the glosso-pharyngeal 
nerve, near its termination; they form a plexus (circulus tonsil- 
laris) around the base of the tonsil, from which numerous filaments 
are given off to the mucous membrane of the fauces and soft palate. 
These filaments communicate with the descending palatine branches 
of Meckel’s ganglion. 

The Lingual branches enter the substance of the tongue beneath 
the hyo-glossus and stylo-glossus muscle, and are distributed to the 
mucous membrane of the side and base of the tongue, and to the 
epiglottis and fauces. 

PNEUMOGASTRIC or VAGUS NERVE; par vagum; TENTH PAIR of 
Soemmering.—The pneumogastric is the nerve of the respiratory 
organs and upper part of the alimentary canal, supplying branches 
to the larynx, trachea, lungs, pharynx, cesophagus, and stomach, 
and also giving branches to the heart. It arises by ten or fifteen 
filaments from the groove between the corpus olivare and corpus 
restiforme, or rather from the anterior border of the latter, imme- 
diately below the glosso-pharyngeal, and passes out of the skull 
through the inner extremity of the jugular foramen, enclosed in a 
sheath of dura mater common to it and the spinalaccessory. The 
nerve then takes its course down the side of the neck, lying at first 
between the internal jugular vein and internal carotid artery, and 
lower down behind and between that vein and the common carotid 
artery and enclosed in the same sheath, At the root of the neck 
the course of the nerve on the two sides is different. The right 
nerve enters the chest by passing between the subclavian artery and 
vein, and descends by the side of the trachea to the posterior part 
of the root of the right lung; it then proceeds as a double cord 


5, Lingual nerve (fifth). 6. Spinal-accessory nerve. 7. Middle constrictor of 
pharynx. 8. Internal jugular vein (cut) 9. Superior laryngeal nerve. 
10. Ganglion of trunk of pneumogastric nerve. 11. Hypoglossal nerve on 
hyoglossus. 12. Ditto communicating with eighth and first cervical nerve. 
13. External laryngeal nerve. 14. Second cervical nerve looping with first. 
15. Pharyngeal plexus on inferior constrictor. 16. Superior cervical ganglion 
of sympathetic. 17. Superior cardiac nerve of pneumogastric. 18. Third 
cervical nerve. 19. Thyroid body. 20. Fourth cervical nerve. 21, 21. Left 
recurrent laryngeal nerve. 22. Spinal-accessory communicating with cervical 
nerves. 23, Trachea. 24. Middle cervical ganglion of sympathetic. 25, Middle 
cardiac nerve of pneumogastric. 26. Phrenic nerve (cut). 27. Left carotid 
artery. 28. Brachial plexus. 29. Phrenic nerve (cut), 30. Inferior cervical 
ganglion of sympathetic. 31, Pulmonary plexus of pneumogastric. 32, Tho- 
racic aorta. 33, CHsophageal plexus. 34, Vena azygos superior. 35, Vena 
azygos minor, 36. Gangliated cord of sympathetic. 
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along the posterior aspect of the cesophagus to the corresponding 
side of the stomach; the two cords reuniting at the lower part of 
the csophagus. The left nerve enters the chest between the left 
common carotid and subclavian artery lying behind the left vena 
innominata; it then crosses the arch of the aorta, and reaches the 
posterior part of the root of the left lung, whence it descends, by 
one or two cords, along the anterior aspect of the cesophagus to the 
front part of the stomach. 

In the jugular foramen, the pneumogastric nerve presents a small 
round ganglion, the superior or jugular ganglion ; and immediately 
at its exit a gangliform swelling, nearly an inch in length, the 
inferior ganglion (plexus gangliformis). 

The fibres of origin of the pneumogastric nerve, like those of the 
glosso-pharyngeal, may be traced through the fasciculi of the corpus 
restiforme to the grey substance of the floor of the fourth ventricle. 

The branches of the pneumogastric nerve are- branches of com- 
munication and branches of distribution. 

The branches of communication proceed from the ganglia; from 
the superior ganglion one or two branches pass to the spinal acces- 
sory; one or two to the superior ganglion of the sympathetic; and 
one to the inferior ganglion of the glosso-pharyngeal. From the 
inferior ganglion there pass off branches to the hypoglossal; 
branches to the superior cervical ganglion of the “yap and 
branches to the loop between the first and second cervical nerve. 

The Branches of distribution are— 


Auricular, Pulmonary anterior, 
Pharyngeal, Pulmonary posterior, 
Superior laryngeal, (Esophageal, 
Cardiac, Gastric. 


Inferior or recurrent laryngeal, 


The Awricular branch (Arnold’s nerve) is given off from the lower 
part of the jugular ganglion, or from the trunk of the nerve imme- 
diately below it, and receives immediately after its origin a small 
branch of communication from the glosso-pharyngeal. It then 
passes outwards behind the jugular vein, and at the outer side of 
that vessel enters a small canal (page 47), in the petrous portion 
of the temporal bone near the stylo-mastoid foramen. Guided 
by that canal it reaches the descending part of the aqueductus 
Fallopii and joins the facial nerve. In the aqueductus Fallopii the 
auricular nerve gives off two small filaments, one of which com- 
municates with the posterior auricular branch of the facial, while 
the other is distributed to the pinna. 

The Pharyngeal nerve arises from the upper Lee of the superior 
ganglion and crosses behind the internal carotid artery to the upper 
border of the middle constrictor, upon which it forms the pharyn- 
geal plexus assisted by branches from the glosso-pharyngeal, 
superior laryngeal, and sympathetic. The pharyngeal plexus is 
distributed to the muscles and mucous membrane of the pharynx. 


INFERIOR LARYNGEAL NERVE. 503 


from the inferior ganglion and descends 
behind the internal carotid artery to the i! ¢ 
opening in the thyro-hyoidean membrane, Saw 
through which it, passes with the superior 
laryngeal artery, and is distributed to the 
mucous membrane of the larynx and ary- 
tenoideus muscle. On the latter, and be- 
hind the ericoid cartilage, it communi- 
cates with the recurrent laryngeal nerve. 
Behind the internal carotid it gives off 
the external laryngeal branch, which sends 
a twig to the pharyngeal plexus, and then 
descends to supply the inferior constrictor, 
crico-thyroid muscle and thyroid gland. 
This branch communicates inferiorly with 
the recurrent laryngeal and sympathetic 
nerve, 

The Cardiac branches, two or three in 
number, arise from the upper and lower 
part of the cervical portion of the nerve. 
Those from above communicate with car- 
diac branches of the sympathetic. One 
large branch (inferior cardiac) is given 
off just before the nerve enters the chest; 
on the right this branch descends by the 
side of the erteria innominata to the deep 
cardiac plexus; on the left it passes in 
front of the arch of the aorta to the 
superficial sardiac plexus. One or two 
cardiac braaches also proceed from the 
thoracic partion of the right pneumo- 
gastric nerve. 

The Inferior laryngeal, or recurrent 
laryngeal nerve, curves around the sub- 
clavian artery on the right, and the arch 
of the aorta on the left side. It ascends 


* Origin and distribution of the glosso-pha- 
ryngeal, pnewmogastric, and _ spinal-accessory 
nerve. 1, 3, 4. Medulla oblongata. 1. Corpus 

yramidale. é Corpus olivare. 4. Corpus resti- 
ay 2. Pons Varolii. 5. Facial nerve. 6. Origin 
of the glosse-pharyngeal. 7. Ganglion of An- 
dersch. 8. Trunk of the nerve. 9. Spinal accessory nerve. 10. Superior 
ganglion of tae pneumogastric. 11. Inferior ganglion. 12. Trunk. 13. Pha- 
ryngeal branch forming the pharyngeal plexus (14) assisted by a branch 
from the glosso-pharyngeal (8), and one from the superior laryngeal nerve (15). 
16. Cardiac branches. 17. Recurrent laryngeal branch. 18. Anterior pul- 
monary and sardiac branches. 19. Posterior pulmonary branches. 20. Giso- 
phageal plexis. 21, Gastric branches. 22. Origin of the spinal accessory nerve. 
23, Branch t) the sterno-mastoid muscle. 24. Branches to the trapezius. 


The Superior laryngeal nerve arises aes 
2 ne hoo F > Ay. 269." 
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Fig. 270.* in the groove between the 
trachea and cesophagus, and 
piercing the lower fibres of 
the inferior constrictor mus- 
cle enters the larynx close to 
the articulation of the infe- 
rior cornu of the thyroid 
with the cricoid cartilage. It 
is distributed to all the mus- 
cles of the larynx, with the 
exception of the crico-thyroid, 
and communicates on the 
arytenoideus muscle with the 
superior laryngeal nerve. As 
it curves around the sub- 
clavian artery and aorta it 
gives branches (cardiac) to 
the heart and root of the 
lungs ; and as it ascends the 
neck it distributes filaments 
to the cesophagus and tra- 
chea, and communicates with 
the external laryngeal nerve 
and sympathetic. 

The Anterior pulmonary 
branches, two ar three in 
number, are distributed upon 
the anterior aspect of the 
root of the lungs, forming, 


* Diagram of theeighth, ninth, 
and sympathetic: nerves (from 
Hirschfeld and Levwillé). 1. Fa- 
cial nerve, 2. Glosso-pharyngeal 
nerve, with its petrous ganglion. 
3. Pneumogastric rerve. 4. Spi- 
nal accessory nerye. 5. Hypo- 
glossal nerve. 6, Superior cer- 
vical ganglion of sympathetic. 
7. Loop between first and second 
cervical nerves. 8. Jarotid branch 
of sympathetic. 9. Tympanic 
nerve (Jacobson). 10. Its branch to carotid plexus. 11. its branch to 
Eustachian tube. 12. Its branch to fenestra ovalis, 18. [ts branch to 
fenestra rotunda. 14. Its union with small superficial petrosal rerve. 15. Its 
union with large superficial petrosal nerve, 16. Otic ganglion. 17. Auricular 
nerve of pneumogastric. 18. Junction of pneumogasiric with spiial accessory. 
19, Junction of ninth nerve and first cervical nerve. 20. Junctim of mastoid 
branch of spinal accessory and second cervical nerve. 21. Pharygeal plexus, 
22. Superior laryngeal nerve. 23. External laryngeal nerve. 24 Middle cer- 
vical ganglion of sympathetic. 25, Junction of digastric nerve Geventh) with 
glosso-pharyngeal. 
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with branches from the cardiac plexuses, the anterior pulmonary 
plexus. 

The Posterior pulmonary branches, more numerous and larger 
than the anterior, are distributed on the posterior aspect of the root 
of the lungs; they are joined by filaments from the third and fourth 
thoracic ganglia of the sympathetic, and form the posterior pulmo- 
nary pleaus. 

(sophageal branches are given off by the pneumogastric nerves 
above the root of the lungs; below that point, the trunks of the 
nerves divided into several cords, form a plexus around the ceso- 
phagus, the right and left nerves communicating with each other. 
This plexus accompanies the cesophagus to the stomach, and is the 
esophageal pleaus (plexus gulee). 

The Gastric branches are the terminal filaments of the pneumo- 
gastric nerves ; they are spread out upon the anterior and posterior 
surface of the stomach, and are likewise distributed to the omen- 
tum, spleen, pancreas, liver, and gall-bladder. The branches of 
the anterior aspect of the stomach proceed from the left nerve and 
communicate with the hepatic plexus in the lesser omentum; those 
of the posterior aspect are derived from the right nerve and com- 
municate with the solar plexus. 

SPINAL ACCESSORY NERVE; ELEVENTH PAIR of Soemmering.—The 
spinal accessory, a nerve of motion, arises by several filaments from 
the side of the spinal cord as low down as the fifth or sixth cervical 
nerve, and ascends behind the ligamentum dentatum, and between 
the anterior and posterior roots of the spinal nerves, to the foramen 
lacerum posterius. It communicates in its course with the posterior 
root of the first cervical merve, and entering the foramen lacerum, 
becomes applied against the posterior aspect of the superior ganglion 
- of the pneumogastric, being contained in the same sheath of dura 
mater. The nerve then passes outwards and downwards, behind 
and sometimes in front of the internal jugular vein, to the upper 
and under part of the sterno-mastoid, pierces that muscle obliquely, 
and descends across the posterior triangle of the neck to the under. 
surface of the trapezius to which it is distributec_ its branches being 
continued downwards to near the lower border of\"-e muscle. 

The Branches of communication of the spinal accessory are one 
or two small branches from the superior ganglion of the pneumo- 
gastric, and a large branch which joins the pneumogastric between 
the two ganglia. 

Its Branches of distribution are muscular branches to the sterno- 
mastoid and trapezius. In the substance of the sterno-mastoid 
it communicates with branches of the cervical plexus, and in the 
posterior triangular space with the third and fourth cervical 
nerve. 

The pneumogastric and spinal accessory nerve together (nervus 
vagus cum accessorio) resemble a spinal nerve, of which the former 
with its ganglion is the posterior and sensitive root, the latter the 
anterior and motor root. The deep origin of the spinal accessory 
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may be traced into the grey substance of the floor of the fourth 
ventricle, 

NintH parr of Willis; 
TWELFTH PalRof Soemmering. 
HypoGossat NERVE; lingual. 
—The hypoglossal is a nerve 
of motion, distributed to all 
the muscles of the tongue, 
most of those attached to 
the os hyoides, and the 
sterno-thyroid. Itavises from 
the groove between the cor- 
pus pyramidale and corpus 
olivare by ten or fifteen fila- 
ments, which are collected 
into two bundles, and escape 
from the cranium through 
the anterior condyloid fora- 
men, At its exit from the 
cranium, the nerve lies be- 
hind the internal carotid ar- 
tery and internal jugular 
vein, then passing forward 
between the artery and sein 
it descends to a point parallel 
with the angle of the lower jaw. It next curves forward around the 
occipital artery, with which it forms a loop, and crossing the ex- 
ternal carotid and lower part of the Iryo-glossus muscle to the 
genio-hyo-glossus, sends filaments onwards with the anterior fibres 
of that muscle as far as the tip of the tongue. While resting on 


* Anatomy of the side of the neck, showing the nerves of the tongue. 
1, Fragment of the temporal bone containing the meatus auditorius externus, 
mastoid, and styloid process, 2. Stylo-hyoid muscle. 3. Stylo-glossus. 
4, Stylo-pharyngeus. 5, Tongue, 6, 18. Hyo-glossus muscle: its two por- 
tions. 7. Genio-hyo-glossus. 8. Genio-hyoideus; both arise from the inner 
surface of the symphysis of the lower jaw. 9. Sterno-hyoid muscle. 10. Sterno- 
thyroid. 11. Thyro-hyoid, upon which the thyro-hyoidean branch of the 
hypoglossal nerve is seen ramifying. 12. Omo-hyoid crossing the common 
carotid artery (18), and internal jugular vein (14). 15. External carotid 
giving off its branches. 16. Internal carotid. 17. Gustatory nerve giving a 
branch to the submaxillary ganglion Ge, and communicating a little farther 
on with the hypoglossal nerve. 19. Submaxillary, or Wharton’s duct, passi 
forwards to the sublingual gland. The submaxillary ganglion is the smal 


round body between figures 18 and 19. 20, Glosso-pharyngeal nerve, passing 


in behind the hyo-glossus muscle, 21, Hypoglossal nerve curving around the 
occipital artery. 22. Descendens noni nerve, forming a loop with (23) the 
communicans noni, which is seen arising by filaments from the upper cervical 
nerves. 24. Pneumogastric nerve, emerging from between the intern 
vein and common carotid artery, and entering the chest. 25. Facial nerve, 
emerging from the stylo-mastoid foramen and crossing the external carotid 
artery. 


a Se 
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the hyo-glossus muscle it is flattened, and beneath the mylo- 
hyoideus communicates with the gustatory nerve. 

At its origin, the hypoglossal nerve sometimes communicates 
with the posterior root of the first cervical nerve: Its deep origin 
may be traced to one of the nuclei of grey substance, in the floor of 
the fourth ventricle, where it decussates with its fellow of the 
opposite side. 

The branches of the hypoglossal nerve are, branches of communi- 
cation and branches of distribution. 

The Branches of communication of the hypoglossal nerve are, 
several to the pneumogastric, with which nerve it is closely united ; 
one or two with the superior cervical ganglion of the sympathetic ; 
and one or two with the loop between the first and second cervical 

“nerve. 
The Branches of distribution are— 


Descendens noni, Thyro-hyoidean, Muscular. 


The Descendens noni is a long and slender nerve, which quits the 
hypoglossal just as it is about to form its arch around the occipital 
artery, and descends on the sheath of the carotid vessels. Just 
below the middle of the neck it forms a loop with a long branch 
(communicans noni) derived from the second and third cervical 
nerve. From the convexity of this loop branches are sent to the 
sterno-hyoideus, sterno-thyroideus, and both bellies of the omo- 
hyoideus; sometimes also a twig is given off to the cardiac plexus, 
and occasionally one to the phrenic nerve. Ifthe descendens noni 
be traced to its origin, it will be found to be composed of a branch 
from the hypoglossal, and one from the first and second cervical 
nerve; occasionally it receives also a filament from the pneumo- 
gastric. 

“The Thyro-hyoidean nerve is a small branch, distributed to the 
thyro-hyoideus muscle. It is given off by the trunk of the hypo- 
glossal near the posterior border of the hyo-glossus, and descends 
obliquely over the great cornu of the os hyoides. 

The Muscular branches are given off where the nerve is covered 
in by the mylo-hyoideus muscle, and rests on the hyo-glossus; 
several large branches take their course across the fibres of the 
genio-hyo-glossus to reach the substance of the tongue. Moreover, 
on the hyo-glossus muscle, the branches of the hypoglossal nerve 
communicate with those of the gustatory nerve. 


SPINAL NERVES. 


There are thirty-one pairs of spinal nerves, each arising by two 
roots, an anterior or motor root, and a posterior or sensitive root. 

The anterior roots proceed from the anterior lateral sulcus, which 
marks the division of the anterior from the posterior part of the 
antero-lateral column of the spinal cord, and gradually approach 
towards the anterior median fissure as they descend. . 
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The posterior roots, more regular than the anterior, proceed 
from the posterior lateral sulcus; they are larger, and the filaments 


Fig. 273+. 


of origin more numerous than those of the anterior roots; and in 
the intervertebral foramina there is a ganglion on each of their 
roots. The first cervical nerve forms an exception to these cha- 
racters; its posterior root is smaller than the anterior; it often 
joins, in whole or in part, the spinal accessory nerve, and sometimes 
the hypoglossal; it has frequently no ganglion, and when the 
ganglion exists, it is often situated within the dura mater, the 
latter being the usual position of the ganglia of the last two pairs 
of spinal nerves. 

After the formation of a ganglion, the two roots unite, and con- 
stitute a spinal nerve, which escapes through the intervertebral 
foramen, and separates into an anterior cord for the supply of the 
front aspect of the body, and a posterior cord for the posterior 
aspect. In the first cervical, last sacral, and coccygeal nerve this 
division takes place within the dura mater; and in the upper four 
sacral nerves, externally to that cavity, but within the sacral canal. 
The anterior cords, with the exception of the first two cervical 
nerves, are larger than the posterior; an arrangement which is 


* Part of the cervical portion of the spinal cord, viewed on its posterior 
aspect; showing its membranes and the posterior roots of the spinal nerves. 
1, 1. Posterior median fissure. 2, 2. Posterior roots of the cervical nerves; 
on the opposite side the corresponding roots are cut through near their origin, 
3, 3. Membrana dentata. 4. Nervus accessorius, ascending between the pos- 
terior roots and membrana dentata; on the opposite side this nerve has been 
removed. 5.5. Dura mater. 6,6, Openings in the dura mater for the pas 
of the roots of the nerve. 7,7. Ganglia‘on the posterior roots of the spinal 
nerves, 8. Anterior roots of the spinal nerves, The posterior roots have 
been cut away in order to show each anterior root proceeding to join the nerye 
beyond the ganglion. / 

+ Roots of the spinal nerves. 1. Anterior root. 2. Posterior root. 
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proportioned to the larger extent of surface they are required to 
supply. 
The SPINAL NERVES are classed as follows :— 


a ei a. co e's be, Oe PRAT 
Dorsal . 2 
Lumbar a iad Ua see 
EP occ) a, via oe ae a VLE ny 
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The cervical nerves pass off transversely from the spinal cord ; 
the dorsal are oblique in direction; the lumbar and sacral, vertical ; 
the latter form the large assemblage of nerves, at the termination 
_ of the cord, called cauda equina. ‘The cauda equina occupies the 
lower third of the spinal canal. 


CERVICAL NERVES, 


? 

The cervical nerves increase in size from above downwards; 
the first (suboccipital) passes out of the spinal canal between the 
occipital bone and atlas; the second between the posterior ring of 
the atlas and the lamina of the axis; and the last between the last 

cervical and first dorsal vertebra. Hach nerve, at its escape from 
the intervertebral foramen, divides into an anterior and a posterior 
cord. The anterior cords of the four upper cervical nerves form 
the cervical plexus ; the posterior cords, the posterior cervical pleaus. 
The anterior cords of the four inferior cervical together with the 
first dorsal form the brachial plexus. 

ANTERIOR CERVICAL NERVES.—The anterior cord of the first cer- 
vical or suboccipital nerve escapes from the vertebral canal through 
the groove on the posterior arch of the atlas, which supports the 
vertebral artery, lying beneath that vessel. It descends in front of 
the transverse process of the atlas, sends twigs to the rectus 
lateralis and rectus anticus minor, and forms an anastomotic loop 
by communicating with an ascending branch of the second nerve. 
Branches from this loop communicate with the pneumogastric nerve, 
hypoglossal nerve, and first cervical ganglion of the sympathetic. 

The anterior cord of the second cervical nerve, at its exit from the 
intervertebral foramen between the atlas and axis, gives twigs to the 
rectus anticus major, scalenus medius, and levator anguli scapule, 
and divides into three branches: ascending branch, which com- 

letes the arch of communication with the first nerve; and two 
Bending branches, which form loops with corresponding branches 
of the third nerve. 

The anterior cord of the third cervical nerve, double the size of 
the preceding, divides at its exit from the intervertebral foramen 
into several branches, some of which are distributed to the rectus 
major, longus colli, and scalenus medius, while others communicate 
and form loops and anastomoses with the second and fourth nerve. 

The anterior cord of the fowrth cervical nerve, equal in size with 
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the preceding, sends twigs to the rectus major, longus colli, and 
levator anguli scapule, communicates by anastomosis with the 
third, and sends a small branch downwards to the fifth nerve. Its 
principal branches pass downwards and outwards across the pos- 
terior triangle of the neck, towards the clavicle and acromion. 

The anterior cords of the fifth, sixth, seventh, and eighth cervical 
nerves will be described with the brachial plexus, of which they 
form a part. 

CERVICAL PLEXUS.—The cervical plexus is constituted by the 
loops of communication and anastomoses which take place between 
the anterior cords of the first four cervical nerves. The plexus 
rests on the levator anguli scapulew, posterior and middle scalenus, 
and splenius colli muscle, and is covered in by the sterno-mastoid 
and platysma. 

The Branches of the cervical plexus may be arranged into three 
groups, superficial ascending, superficial descending, and deep:— 


Superficialis colli, 
Ascending, | Acrieularis magnus, 
: Occipitalis minor. 
Superficial Aecsaaee 
Descending, Claviculares, 
Sternales. 
(Pome see branches, 
Dee Communicans noni, 
LAE Ae ile ies "| Muscular, 


Phrenic. 


The Superficialis colli is formed by communicating branches from 
the second and third cervical nerves ; it curves around the posterior 
border of the sterno-mastoid and crosses obliquely behind the ex- 
ternal jugular vein to the anterior border of that muscle, where it 
pierces the deep cervical fascia and divides into an ascending and 
a descending branch. 

The ascending branch passes upwards to the submaxillary region, 
and divides into four or five filaments, some of which pierce the 
platysma myoides, and supply the integument as high as the chin 
and lower part of the face; while others form a plexus with the 
inframaxillary branches of the facial nerve beneath the platysma. 
One or two filaments from this branch accompany the external 
jugular vein. 

The descending branch pierces the platysma and is distributed to 
the integument of the front of the neck as far downwards as the 
sternum. 

The Auwricularis magnus, the largest of the three ascendi 
branches of the cervical plexus, also proceeds from the second an 
third cervical nerve; it curves around the posterior border of the 
sterno-mastoid, and ascends upon that muscle, lying parallel with 
the external jugular vein, to the parotid gland, here it divides 
into an anterior and a posterior branch. 
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The anterior branch is distributed to the integument over the 
arotid gland, and to the gland itself, communicating with the 
acial nerve. : 

The posterior branch ascends behind the ear, where it divides into . 

auricular branches, supplying the pinna; and a mastoid branch 
which communicates with the posterior auricular branch of the 
facial and is distributed to the integument behind the ear. The 
auricular branches communicate with the auricular offsets of the 
facial nerve, pneumogastric nerve, and occipitalis minor. 

The Occipitalis minor arises from the second cervical nerve; it 

curves around the posterior border of the sterno-mastoid above the 

receding, and ascends upon that muscle, parallel with its posterior 
Peer, to the lateral and posterior aspect of the cranium. It is 
distributed to the integument, to the occipital portion of the 
occipito-frontalis and attollens aurem, and communicates with the 
occipitalis major, auricularis magnus, and posterior auricular branch 
of the facial. 

Superficial descending branches.—The Acromiales and Clawicu- 
lares are two or three large nerves which proceed from the fourth 
cervical nerve, and pass downwards in the posterior triargle of the 

’ neck; they pierce the deep fascia, and, crossing the clavicle, are 
distributed to the integument of the front of the chest from the 
sternum to the acromion: hence their designation, claviculares and 
acromiales. The most anterior of the branches is named sternal, 
from its destination, and the outermost branch passes over the 
clavicular attachment of the trapezius, to reach the shoulder. 

Deep Branches.—The communicating branches are filaments 
which arise from the loop between the first and second cervical 
nerve, and pass inwards to communicate with the sympathetic, 

_pneumogastric, and hypoglossal nerve. ‘The first three cervical 
nerves send branches to the first cervical ganglion; the fourth sends 
a branch to the trunk of the sympathetic, or to the middle cervical 
ganglion. From the second cervical nerve a large branch is given 
off, which joins the spinal accessory nerve. 

The Oommunicans noni is a long and slender branch of commu- 
nication between the cervical plexus and descendens noni; it is 
formed by filaments from the second and third cervical nerve; de- 
scends at the outer side of the internal jugular vein, and forms a 
loop with the descendens noni over the sheath of the carotid 
vessels. 
~The Muscular branches of the cervical plexus are distributed to 
the muscles of the front of the vertebral column and side of the 
neck. From the loop, between the first and second nerve, branches 
are given to the anterior recti; from the second cervical nerve a 
branch proceeds to the sterno-mastoid ; from the third and fourth 
nerve branches are distributed to the trapezius, levator anguli 
scapul, scalenus medius, and scalenus posticus. The branch to 
the trapezius communicates with the spinal accessory nerve. 

The Phrenic nerve (internal respiratory of Bell) is formed by the 
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union of filaments from the third, fourth, and fifth cervical nerve, 

and one from the sympathetic. It descends to the root of the neck, 

resting on the scalenus anticus muscle, crosses the first portion of 
the subclavian artery, and enters the chest between it and the sub- 

clavian vein. Within the chest it passes downwards through the 

middle mediastinum, lying between the pleura and pericardium, 

and in front of the root of the lung, to the diaphragm; near the 

diaphragm it divides into branches which pierce that muscle, and 

are distributed on its under surface. Some of its filaments reach - 
the abdomen through the openings for the oesophagus and vena 

cava, and communicate with the phrenic and solar plexus, and on 

the right side with the hepatic plexus. The left phrenic nerve is 

longer than the right, from the inclination of the heart to the left 

side, and crosses the arch of the aorta. The right nerve is situated 

more deeply in the upper part of the chest than the left, and lies in 

contact with the right vena innominata and superior vena cava. 

Both nerves cross in front of the origin of the internal mammary 

artery at their entrance into the chest. 

POSTERIOR CERVICAL NERVES.—The posterior cords of the cervical 
nerves issue from between the transverse processes; and divide into 
an internal and external branch. The internal branch is directed 
inwards towards the middle of the spine, and, becoming cutaneous 
near the spinous processes of the vertebre, is then reflected out- 
wards to supply the integument. The external branch, smaller than 
the internal, is distributed to the muscles of the outer portion of 
the vertebral groove. 

The posterior cord of the first cervical nerve (sub-oecipital), 
larger than the anterior, escapes from the vertebral canal through 
the opening for the vertebral artery, lying posteriorly to that vessel, 
and emerges in the triangular space formed by the rectus posticus 
major, obliquus superior, and obliquus inferior. It is distributed 
to the recti, obliqui and complexus, and sends a branch down- 
wards to communicate with the second cervical nerve; it has no 
external branch. 

The posterior cord of the second cervical nerve is three or four 
times larger than its anterior cord, and exceeds in size the other 
posterior cervical nerves. Its internal branch is the occipitalis 
major nerve. 

The posterior cord of the third cervical nerve is smaller than the 
second, but larger than the fourth ; its internal branch gives off a 
cutaneous branch to the back of the cranium, 

The posterior cords of the remaining cervical nerves go on pro- 
gressively decreasing in size to the seventh. 

The internal branches of the second, third, fourth, and fifth nerve 
lie on the semispinalis colli muscle, and are closely connected with 
a fascia which separates that muscle from the complexus. The 
second and third, with a branch from the first, constitute the pos- 
terior cervical plexus; and all the branches in their course to the 
surface pierce the complexus and trapezius and some the splenius. 


————” - - 
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The internal branches of the siath, seventh, and eighth nerve pass 
beneath the semispinalis colli, and are lost in the muscles without 
reaching the integument. 

The Occipitalis major nerve, the internal branch of the posterior 
cord of the second cervical nerve, ascends obliquely inwards between: 
the obliquus inferior and complexus, pierces the complexus and 
trapezius after passing for a short distance between them, and 
ascends the posterior aspect of the head in company with the occi- 
pital artery. Soon after its escape from the trapezius, it receives 
a branch from the third cervical, and divides into numerous 
branches, which are distributed to the occipitalis muscle and to the 
integument as far as the summit of the head. It communicates 
with the occipitalis minor nerve, and sends an awricular branch to 
the back of the ear. 


BRACHIAL PLEXUS. 


The Brachial or axillary plewus of nerves is formed by commu- 
nications between the anterior cords of the four lower cervical nerves 
and first dorsal. ‘These nerves are alike in size, and their mode of 
disposition in the formation of the plexus as follows: the fifth 
and sixth unite to form a common trunk; the last cervical and 
first dorsal also unite to form a single trunk ; the seventh cervical 
nerve lies for some distance apart from the rest, and then divides 
into two branches, which join the other cords. At the point of 
junction the plexus consists of two cords, from which a third is 
given off, and the three become placed, one to the inner side of the 
axillary artery, one behind, and one to its outer side. Lower down, 
each of the lateral cords gives off a branch which unites with its 
fellow in front of the artery, and surrounds the vessel; the trunk 
formed by the union of the two branches being the median nerve. 
The plexus is broad in the neck, narrows as it descends into the 
axilla, and again enlarges at its lower part, where it divides into its 
terminal branches. 

The brachial plexus communicates with the cervical plexus by 
means of a branch from the fourth to the fifth nerve; and receives 
branches from the two inferior cervical ganglia of the sympa- 
thetic. 

The plexus is in relation in the neck with the scaleni muscles; 
lower down it is placed between the clavicle and subclavius muscle 
above, and the first rib and first serration of the serratus magnus 
muscle below. In the axilla, it is situated at first to the outer side 
of and then behind the axillary artery, resting by its outer border 
against the tendon of the subscapularis muscle. Lower down it 
completely surrounds the artery. 

e branches of the brachial plexus are: from the owter cord, 
one of the anterior thoracic nerves, the musculo-cutaneous nerve, 
and the outer head of the median; from the inner cord, the other ~ 
anterior thoracic nerve, inner head of the median, internal cuta- 
neous, lesser internal cutaneous of Wrisherg, and ulnar; from the 

LL 
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posterior cord, the subscapular nerves, circumflex, and musculo- 
spiral. 
Besides these, the brachial plexus, while in the neck, gives off 


Fig, 274.* 


several superior muscular branches ; one to the subclavius muscle, 
one to the rhomboid muscles and levator anguli scapula; one of 


* The nerves of the axilla (from Hirschfeld and Leveillé). 1. Scalenus 
medius. 2. Scalenus anticus. 3, Cord formed by fifth and sixth cervical 
nerves. 4. Seventh cervical nerve. 5. Suprascapular nerve. 6. Subclavian 
artery (cut). 7. Insertion of subclavius. 8. Cord formed by eighth cervical 
and first dorsal nerves. 9. Pectoralis major (reflected). 10. Internal anterior 
thoracic nerve. 11. External anterior thoracic nerve. 12. Origin of subclavius. 
13. Pectoralis minor (reflected). 14. Internal cutaneous nerve. 15, Axillary 
artery (cut). 16, Posterior thoracic nerve (Bell). 17. Musculo-cutaneous 
nerve. 18. Origin of pectoralis minor. 19. Median nerve. 20. Nerve of 
Wrisberg. 21. Coraco-brachialis, 22. Intercosto-humeral nerve. 23. Ulner 
nerve. 24. Subscapularis. 25. Brachial artery. 26. Lateral cutaneous branch 
of third intercostal nerve. 27. Middle subscapular nerve. 28. Short sub- 
scapular nerve. 29. Long subscapular nerve. 30. Pectoralis major (cut). 
31. Basilic vein. 32, Serratus magnus, 33. Latissimus dorsi. 
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large size, the swprascapular ; and a long and slender nerve which 
passes down the thoracic wall of the axilla, the posterior thoracic, 
or external respiratory nerve of Bell. 

In reference to their distribution, the branches of the brachial 
plexus may be arranged in three groups, thoracic, scapular, and 
brachial, as follows :— 


Thoracic. Scapular. 
Anterior thoracic, Superior muscular, 
Posterior thoracic. Suprascapular, 

Subscapular. 
Brachial. 


Musculo-cutaneous, 
Internal cutaneous, 
Lesser internal cutaneous, 
Median, 

Ulnar, 

Musculo-spiral, 
Circumflex. 


The Anterior thoracic nerves, two in number, proceed, one from 
the external cord of the plexus, the other from the internal cord. 
The former, the external or superficial branch, crosses the axillary 
artery in the space above the pectoralis minor to the front of the 
chest, and is distributed to the pectoralis major muscle. The internal 
or deeper branch issues from between the axillary artery and vein, 
and atter forming a loop of communication with the preceding, is 
distributed to the under surface of the pectoralis minor and major. 
_ The Posterior thoracic, or external respiratory of Bell, is formed 
by the junction of two offsets, one from the fifth, the other from the 
sixth cervical nerve; it crosses behind the brachial plexus to reach 
the side of the chest, and descends on the serratus magnus to the 

lower part of that muscle, to which it is distributed. 
- The Superior muscular nerves are small branches to the longus 
colli and scaleni; and branches to the rhomboidei and subclavius. 

The Rhomboid branch proceeds from the fifth cervical nerve, and 

assing backwards through the fibres of the scalenus medius, and 
Bancath the levator saan scapulze, is distributed to the under sur- 

face of the rhomboid muscles. In its course it sometimes gives a 
branch to the levator anguli scapule. 

The Subclavian branch, proceeding from the cord formed by the 
fifth and sixth nerve, descends in front of the subclavian artery to 
the subclavius muscle. This nerve usually communicates with the 
phrenic at its entrance into the chest. : 

The Suprascapular nerve arises from the fifth cervical nerve, and 

_proceeds obliquely outwards to the suprascapular notch; it passes 
through the notch, crosses the supra-spinous fossa beneath the 
supra-spinatus muscle, and running in front of the concave margin 

of the spine of the scapula enters a infra-spinous fossa, to be dis- 
Li 
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tributed to the supra-spinatus and infra-spinatus muscle, and send 
two or three filaments to the shoulder-joint. 

The Subscapular nerves are three in number: one arises from the 
brachial plexus above the clavicle, the others from the posterior 
cord of the plexus within the axilla. The first or smallest supplies 
the upper part of the subscapularis muscle; the second and largest 
(long subscapular) follows the course of the subscapular artery, and 
is distributed to the latissimus dorsi; the third supplies the lower 
part of the subscapularis muscle and teres major. 

BrRacuiAL NERVES.—The brachial branches of the plexus are 
arranged in the following order: musculo-cutaneous, and one head 
of the median to the outer side of the artery ; the other head of the 
median, internal cutaneous, lesser internal cutaneous, and ulnar, to 
its inner side; the circumflex and musculo-spiral behind. 

The MuscULo-cUTANEOUS NERVE (external cutaneous, perforans 
Casserii) arises from the brachial plexus im common with the ex- 
ternal head of the median; pierces the coraco-brachialis muscle, 
and passes between the biceps and brachialis anticus to the outer 
side of the bend of the elbow, where it perforates the deep fascia, 
and divides into an anterior and posterior branch. These branches 
pass behind the median cephalic vein, the anterior, the larger of 
the two, taking the course of the radial vein and communicatin 
with the radial nerve on the back of the hand; the posterior an 
smaller following the direction of the supinator longus, communi- 
cating with the internal cutaneous, and at the lower third of the 
forearm sending off an arterial twig, which accompanies the radial 
artery to the wrist, and distributes filaments to the synovial mem- 
branes of the joint. : 

The musculo-cutaneous nerve supplies the coraco-brachialis, biceps, 
and brachialis anticus in the upper arm, and the integument of the 
outer side of the forearm as far as the wrist and hand. 

The INTERNAL CUTANEOUS NERVE, one of the internal and smaller 
branches of the axillary plexus, arises from the plexus in common 
with the.ulnar and internal head of the median, and passes down 
the inner side of the arm in company with the basilic vein, giving 
off several cutaneous filaments in its course. At about the middle 
of the upper arm it pierces the deep fascia by the side of the 
basilic vein and divides into two branches, external and internal. 
The external branch, the larger of the two, divides into several 
branches which passin front of, and sometimes behind, the median 
basilic vein at the bend of the elbow, and descend in the course of 
the palmaris longus muscle to the wrist, distributing filaments to 
the integument in their course and communicating with the anterior 
branch of the musculo-cutaneous on the outer side, and its own 
internal branch on the inner side of the forearm. The internal 
branch sends off several twigs to the integument over the inner con- 
dyle and olecranon, passes behind the inner condyle, and descends 
the forearm in the course of the ulnar vein as far as the wrist, 
supplying the integument of the inner side of the forearm, and 
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communicating with the external branch of (Fig. 975. 
the same nerve in front, and the dorsal > haha 
. branch of the ulnar nerve at the wrist. 
The LussER INTERNAL CUTANEOUS NERVE 
or nerve of Wrisberg, the smallest of the 
brachial nerves, arises with the preceding 
from the inner cord of the plexus, and 
issuing from beneath the axillary vein de- 
scends the inner side of the arm, to the 
middle of its posterior aspect, where it 
pierces the fascia and is distributed to the 
integument of the lower third of the upper 
arm as far as the olecranon. While inthe _ 
axilla, the nerve of Wrisberg communicates 
with the intercosto-humeral nerve, and 
sometimes its place is taken by the latter. 
-The MepIAN NERVE, named from its me- 
dian position in the arm and forearm, 
arises by two heads which proceed from 
the outer and inner cord of the plexus and 
embrace the axillary artery. ‘The nerve 
lies at first to the outer side of the brachial 
artery, but crosses it in the middle, some- 
times in front and sometimes behind, and 
getting to its inner side descends to the 
bend of the elbow. It next passes between 
the two heads of the pronator radii teres 
and beneath the flexor sublimis digitorum, 
‘and runs down the middle of the torearm, 
lying between the latter muscle and the 


* Brachial plexus of nerves with its branches 
and their distribution. 1. Brachial plexus. 2. An- 
terior thoracic nerves., 3. Posterior thoracic or 
external respiratory of Bell. 4. Phrenic nerve. 
5. Supra-scapular nerve. 6. Subscapular nerves, 
7. Museulo-cutaneous nerve. 8. The point at which it pierces the coraco- 
brachialis muscle. 9. Internal cutaneous nerve; the point at which it pierces 
the deep fascia. 10. Origin of the median nerve by two heads. 11. Bend 
of the elbow where the median passes between the two heads of the pro- 
nator radii teres, and flexor sublimis digitorum. 12. Its muscular branches. 
13. Anterior interosseous branch. 14. The point at which the nerve passes 
beneath the annular ligament and divides into six terminal branches. The 
branch which crosses the annular ligament is the superficial palmar. 
15. Ulmar nerve. 16. The point at which it passes between the two heads 
of the flexor carpi ulnaris. 17. Its dorsal branch. 18. Termination of the 

“nerve, dividing into a superficial and deep palmar branch. 19, Musculo- 
spiral nerve. 20. Muscular branches to the triceps. 21. Cutaneous nerve. 
22. Posterior interosseous nerve piercing the supinator brevis muscle. 23, Ra- 
dial nerve. The last two nerves are the terminal branches of the musculo- 
spiral. 24. The point at which the radial nerve pierces the deep fascia, 
25. Circumflex nerve. 
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flexor profundus to the wrist. It then 
dips beneath the annular ligament and 
enters the palm of the hand. Just 
above the wrist it is superficial, lying 
by the outer border of the tendons of 
the flexor sublimis digitorum, 
The Branches of the median nerve 

are— 

Muscular, 

Anterior interosseous, 

Superficial palmar, 

Digital. 


The Muscular branches are given oft 
by the nerves at the bend of the elbow ; 
they are distributed to all the muscles 
of the anterior aspect of the forearm, 
with the exception of the flexor carpi 
ulnaris, and ulnar half of the flexor 
profundus. The branch to the pro- 
nator radii teres sends off reflected fila- 
ments to the elbow-joint. 

The Anterior interosseous is a large 
branch accompanying the anterior in- 
terosseous artery, and supplying the 
deep layer of muscles of the forearm ; 
being lost inferiorly in the pronator 
quadratus. 

The Superficial palmar branch arises 
from the median at about the lower 
fourth of the forearm; it crosses the 


* Deep dissection of the front of the fore- 
arm and hand (from Hirschfeld and Leveillé). 
1, Supinator longus (cut). 2. Ulnar nerve. 
3. Brachialis anticus. 4. Biceps. 5. Mus- 
culo-spiral nerve. 6. Mediannerve. 7. Pos- 
terior interosseous nerve. 8. Pronator teres 
and flexor carpi radialis (cut). 9. Extensor 
carpi radialis longior (cut). 10. Brachial ar- 
tery. 11. Supinator brevis. 12. Flexor sub- 
limis digitorum (cut). 13, 13. Radial nerve. 
14, 14. Flexor carpi ulnaris. 15. Extensor 
carpi radialis brevior. 16. Ulnarartery. 17. Ra- 
dial origin of flexor sublimis digitorum (cut). 
18. Flexor profundus digitorum. 19. Tendon 
of pronator teres. 20, 20. Dorsal branch of ulnar nerve. 21, 21. Radial 
artery, 22, 22. Deep branch of ulnar nerve. 23. Flexor longus pollicis. 
24. Abductor minimi digiti. 25. Anterior interosseous nerve. 26. Digital 
branches of ulnar nerve. 27. Tendon of supinator longus. 28. One of the 
lumbricales muscles, 29. Pronator quadratus. 381. Tendon of flexor carpi 
radialis, 33. Digital branches of median nerve. 385. Adductor pollicis, 
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annular ligament, and is distributed to the integument of the palm 
of the hand, and ball of the thumb. 

The median nerve at its termination in the palm of the hand is 
spread out and flattened, and divides into six branches, one mus- 
cular and five digital. 

The muscular branch is distributed to the muscles of the ball of 
the thumb. 

The digital branches are arranged as follows: two pass outwards 
to the thumb and supply its borders; the third runs along the 
radial side of the index finger, sending a twig to the first lumbri- 
calis in its course; the fowrth subdivides for the supply of the 
adjacent sides of the index and middle finger, and gives a twig to 
the second lumbricalis ; the fifth receives a filament of communica- 
tion from the ulnar nerve, and supplies the collateral branches of 
the middle and ring finger. 

Opposite the base of the first phalanx, each nerve gives off a 
dorsal branch which runs along the border of the dorsum of the 
finger. Near its extremity the nerve divides into a palmar and a 
dorsal branch; the former supplying the sentient extremity of the 
finger; the latter the structures around and beneath the nail. The 
digital nerves in their course along the fingers lie to the inner side 
of and superficially to the arteries; and the nerve of one side of a 
finger has no communication with that of the opposite side. 

The ULNAR NERVE is somewhat smaller than the median, behind 
which it lies, gradually diverging from it in its course. It arises 
_ from the inner cord of the brachial plexus in common with the 
internal head of the median and internal cutaneous nerve, and runs 
down the inner side of the arm, to the groove between the internal 
- condyle and olecranon, resting on the internal head of the triceps, 
and accompanied by the inferior profunda artery. At the elbow it 
is superficial, and supported by the inner condyle, against which it 
may be compressed, giving rise to the thrilling sensation along the 
inner side of the forearm and little finger, popularly ascribed to 
striking the “funny bone.” It then passes between the two heads 
of the flexor carpi ulnaris, and descends along the inner side of the 
forearm, crosses the annular ligament, and divides into two branches, 
superficial and deep palmar. At the commencement of the middle 
third of the forearm it comes into relation with the artery, and lies 
to the ulnar side of that vessel, as far as the hand. 

The Branches of the ulnar nerve are— 


Articular, Dorsal branch, 
Muscular, Superficial palmar, 
Cutaneous, Deep palmar. 


The Articular branches are several filaments to the elbow-joint, 
given off from the nerve while lying in the groove between the inner 
condyle and olecranon. 

The Muscular branches are distributed to the flexor carpi ulnaris 
and ulnar half of the flexor profundus digitorum. 
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The Cutaneous branch proceeds from about the middle of the 
nerve, and descends upon the ulnar artery to the hand, giving twigs 
to the integument in its course. One branch from its wpper part, 
sometimes a separate offset from the nerve and sometimes absent, 
pierces the fascia, and communicates with the internal cutaneous 
nerve. 

The Dorsal branch passes backwards beneath the tendon of the 
flexor carpi ulnaris, at the lower fourth of the forearm, and divides 
_ into branches which supply the integument and two fingers and a 
half on the posterior aspect of the hand, communicating with the 
radial nerve, with which it forms an arch. 

The Superficial palmar branch, after giving some twigs to the 
palmaris brevis and inner border of the hand, divides into three 
filaments, two of which are distributed, one to the ulnar side of the 
little finger, and one to the adjoining borders of the little and ring 
finger, while the third, a communicating branch, joins the median 
nerve. 

The Deep palmar branch passes between the abductor and flexor 
minimi digiti, to the deep palmar arch, supplying the muscles of 
the little finger, interossei, two ulnar lumbricales, adductor pollicis, 
and inner head of the flexor brevis pollicis. 

The MuscvLo-sPIRAL NERVE, the largest branch of the brachial 
plexus, arises from its posterior trunk in common with the cireum- 
flex, and, descending behind the axillary and brachial artery, winds 
around the humerus between the triceps and the bone, and in com- 
pany with the superior profunda artery, to the space between the © 
brachialis anticus and supinator longus, and thence onwards to the 
bend of the elbow, where it divides into two branches, radial and 
posterior interosseous, 

The Branches of the musculo-spiral nerve are— 


Muscular, Radial, 
Cutaneous, Posterior interosseous. 


The Muscular branches are distributed to the triceps, anconens, 
brachialis anticus, supinator longus, and extensor carpi radialis 
longior. 

The Cutaneous branches are three in number, internal and two 
external. The internal branch arises from the nerve in the axilla, 
and piercing the deep fascia in the upper third of the arm on its 
posterior aspect, communicates with the intereosto-humeral nerve, 
and is distributed to the integument of the posterior aspect of the 
upper arm, as far as the olecranon. 

The external cutaneous branches pass through the substance of 
the external head of the triceps, and pierce the deep fascia; one, 
wpper, near the insertion of the deltoid, the other, lower, at about 
the middle of the upper arm. The upper branch follows the course 
of the cephalic vein, supplying the integument of the outer and fore 

art of the upper arm as far as the bend of the elbow. The lower — 
tanh passes down the outer side of the forearm, reaches the 
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posterior aspect at about its middle, 
and is continued onwards to the wrist, 
where it communicates with the pos- 
terior branch of themusculo-cutaneous. 

The Radial nerve runs along the 
radial side of the forearm to the com- 
mencement of its lower third; it there 
passes beneath the tendon of the supi- 
nator longus, and, at about two inches 
above the wrist-joint, pierces the deep 
fascia and divides into an external and 
internal branch. 

The external branch, the smaller of 
the two, is distributed to the outer 
border of the thumb, and communi- 
cates with the posterior branch of the 
musculo-cutaneous nerve. The in- 
ternal branch crosses the direction of 
the extensor tendons of the thumb, and 7 
divides into several filaments for the 
supply of the ulnar border of the 
thumb, radial border of the index finger, 
and adjacent borders of the index and 
middle finger. It communicates above 
the wrist with the posterior branch of 
the musculo-cutaneous nerve, and on 
the back of the hand forms an arch by 
joining with the dorsal branch of the 
ulnar nerve. On the backs of the 
fingers the digital branches communi- 
cate with those of the median nerve. 

In the upper third of the forearm 
the radial nerve lies beneath the bor- 
der of the supinator longus muscle; in 
the middle third it is in relation with 
the radial artery, lying to its outer 


* Dissection of the musculo-spiral nerve 
and its branches (from Hirschfeld and Le- 
veillé). 1. Triceps. 2. Brachialis anticus. 
8. Supinator longus. 4. Biceps. 5. Mus- 
culo-spiral nerve. 6. Musculo-cutaneous 
nerve. 7. Origin of extensor carpi radialis 
longior. 8. Radial nerve. 9. Posterior in- 
terosseous nerve. 10. Pronator radii teres. 
11. Origin of extensor carpi radialis brevior. 12. Flexor carpi radialis. 
13. Anconeus. 14. Tendon of supinator longus, 15. Supinator brevis, 
16, 16. Tendon of extensor carpi radialis longior. 17, Extensor communis 
digitorum, 18,18. Tendon of extensor carpi radialis brevior, 19, 19. Ex- 
tensor secundi internodii pollicis. 20, 20. Extensor ossis metacarpi pollicis. 
21, 21. Extensor primi internodii pollicis. 
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side; and in the lower third it quits the artery, and passes beneath 
the tendon of the supinator longus to reach the back of the hand. 

The Posterior interosseous nerve, somewhat larger than the radial, 
separates from the latter at the bend of the elbow, pierces the 
supinator brevis muscle, and emerges from its lower border on the 
posterior aspect of the forearm, where it divides into branches 
which supply all the muscles of the posterior aspect of the forearm, 
with the exception of the anconeus, supinator longus, and extensor 
carpi radialis longior. One branch, longer than the rest, descends 
upon the interosseous membrane to the posterior part of the wrist, 
and forms a gangliform swelling (a common character of nerves 
which supply joints), from which numerous filaments are distri- 
buted to the wrist-joint. 

The CircUMFLEX NERVE arises from the posterior cord of the 
brachial plexus in common with the musculo-spiral. It passes 
downwards over the border of the subscapularis muscle, winds 
around the neck of the humerus with the posterior circumflex artery, 
and splits into an upper and lower division; the upper division is 
continued onwards beneath the deltoid, and distributed to the ante- 
rior part of that muscle, some of its branches piercing the muscular 
fibres and becoming cutaneous. The lower division sends a branch 
(remarkable for a gangliform swelling) to the teres minor, several 
branches to the posterior part of the deltoid, and mounting upon 
the border of that muscle becomes cutaneous, supplying the integu- 
ment over its lower half by means of several filaments. Besides its 
muscular and cutaneous branches, the trunk of the nerve gives off 
an articular branch, which enters the shoulder-joiné at its posterior 
and under part. 


DORSAL NERVES. 


The dorsal nerves are twelve in number at each side; the first 
appearing between the first and second dorsal vertebra; the last 
between the twelfth dorsal and first lumbar. They are smaller 
than the lower cervical nerves; diminish gradually in size from the 
first to the tenth, and then increase to the twelfth. Each nerve, as 
soon as it has escaped from the intervertebral foramen, separates — 
into an anterior and posterior cord; the anterior cords being the 
intercostal nerves, the posterior the dorsal branches of the dorsal 
nerves. 

The Dorsal branches pass directly backwards between the trans- 
verse processes of the vertebrae, lying internally to the anterior 
costo-transverse ligament, and each nerve divides into an internal 
and external branch. The internal branches diminish in size from 
the first to the last. The six upper branches pass inwards between 
the semispinalis dorsi and multifidus sping, and, piercing the 
rhomboid, trapezius and latissimus dorsi, become cutaneous close to 
the spinous processes, and are then reflected outwards to supply the 
integument. The six lower branches are lost in the muscles of the 
spine. 
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The eaternal branches increase in size from above downwards, and 
make their appearance in the line of separation between the longis- 
simus dorsi and sacro-lumbalis. The six upper branches are dis- 
tributed to those muscles and the levatores costarum. The six 
lower, after supplying the same muscles, pierce the serratus posticus 
inferior and latissimus dorsi in a line with the angles of the ribs, 
and becoming cutancous, are directed downwards and forwards over 
the side of the trunk. 

INTERCOSTAL NERVES.—The anterior cords of the dorsal nerves, 
twelve in number at each side, are the intercostal nerves. Hach 
intercostal nerve passes outwards in the intercostal space in com- 
pany with the intercostal vessels, below which it lies; at the com- 
mencement of its course it rests on the external intercostal muscle, 
further outwards it is placed between the two planes of intercostal 
muscles; beyond the middle of the rib it enters the substance of the 
internal intercostal and reaches its inner surface, being in contact 
with the pleura; finally, at the anterior extremity of the intercostal 
space, it crosses in front of the triangularis sterni and internal 
mammary vessels and piercing the internal intercostal muscle and 
pectoralis major, is distributed to the integument of the front of the 
chest and mammary gland, under the name of anterior cutaneous. 
The intercostal nerve, near its origin, sends one or two filaments to 
the neighbouring dorsal ganglion of the sympathetic, and midway 
between the vertebral column and sternum, while situated between 
the intercostal muscles, gives off a lateral cutaneous branch which 
pierces the external intercostal muscle and divides into an anterior 
and posterior twig for the supply of the integument of the side of 
the thorax. 

This description applies in full only to the six upper intercostal 
‘nerves; the six lower, with the exception of the last, cross the car- 
tilages of the riby where the thorax is deficient and take their course 
between the internal oblique and transversalis muscle to the sheath 
of the rectus, and, after supplying that muscle, to the linea alba, by 
the side of which they reach the integument constituting the an- 
terior cutaneous nerves of the abdomen. 

The first and the last intercostal nerve are exceptions to this 
general scheme of distribution. The fist ascends over the first rib 
to join the brachial plexus, and gives off only a small branch, to 
take the usual course of the other intercostal nerves. The last or 
twelfth nerve lies below the last rib, and after crossing the quadratus 
lumborum takes its course between the internal oblique and trans- 
versalis muscle like the other inferior intercostals. Near its origin 
it sends a branch, the dorsi-lumbar, downwards to join the first 
lumbar nerve. 

- The branches of the intercostal nerves are, muscular, lateral cu- 
taneous, and anterior cutaneous. 

The muscular branches are small twigs distributed to the inter- 
costal and neighbouring muscles. 

The Lateral cutaneous nerves, given off from the intercostals at 
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about the middle of the lateral half of the thorax, pierce the ex- 
ternal intercostal muscle and pass between the fibres of the serratus 


Fig. 278.* 


* The nerves of the abdominal wall (from Hirschfeld and Leveillé). 1. Pee- 
toralis major (cut). 2. Serratusmagnus. 38. Latissimus dorsi. 4. Intercostal 
muscles. 5. Rectus abdominis. 6. Section of obliquus externus. 7, Ob- 
liquus internus. 8. Transversalis abdominis. 9, 9. Ninth dorsal nerve: 
10, 10. Tenth dorsal nerve. 11,11. Eleventh dorsal nerve. 12, 12. Twelfth 
dorsal nerve. 138. Lateral cutaneous branch of first lumbar (ilio-hypogastrie). 
14. Anterior cutaneous branch of ilio-hypogastric. 15. Anterior cutaneous 
branch of ilio-inguinal. 16. Ilio-hypogastric and ilio-inguinal nerves. 
17. Lateral cutaneous branch of second intercostal nerve. 18. Lateral cuta- 
neous branch of intercostal nerve. 
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magnus above and the obliquus externus below to reach the surface. 
The lateral cutaneous nerve then divides into an anterior and- pos- 
terior branch. The anterior branches are directed forwards to sup- 
ply the integument of the antero-lateral aspect of the trunk, some 
of the superior branches turning around the inferior border of the 
pectoralis major to the mammary gland. The posterior branches 
take their course backwards to supply the integument of the postero- 
lateral aspect of the trunk, some of the superior turning around the 
posterior border of the axillato reach the integument over the lower 

art of the scapula and latissimus dorsi; and that from the third 
intercostal being distributed to the integument of the axilla and 
neighbouring part of the arm. 

The first imtercostal gives off no lateral cutaneous nerve; the 
lateral cutaneous branch of the second intercostal nerve will be 
presently described, under the name of intercosto-humeral nerve. 
The lateral cutaneous branch of the last intercostal nerve pierces 
the internal and external oblique muscle, crosses the crest of the 
ilium just behind the tensor vaginee femoris, and is distributed to 
the integument of the anterior part of the gluteal region as low 
down as the trochanter major. 

The Anterior cutaneous nerves are divided according to their 
position into those of the thorax and those of the abdomen. Having 
reached the surface they are reflected outwards to supply the 
integument of the front of the trunk. The anterior cutaneous 
branches of the third and fourth intercostal nerve are distributed 
to the mammary gland. 

The Intercosto-huwmeral nerve is the lateral cutaneous branch of 
the second intercostal nerve; after piercing the external intercostal 
muscle, it passes downwards into the axilla and communicates with 

‘a branch of the lesser internal cutaneous nerve of Wrisberg. It 
then perforates the deep fascia, and is distributed to the integu- 
ment of the inner and back part of the arm to about the middle, 
and to the integument covering the lower part of the scapula. On 
the back of the arm it communicates with the internal cutaneous 
branch of the musculo-spiral nerve. This nerve sometimes takes 
the place of the nerve of Wrisberg. 


LUMBAR NERVES. 


There are five pairs of lumbar nerves, of which the first makes 
its appearance between the first and second lumbar vertebra; the 
last between the fifth lumbar and the base of the sacrum. The 
anterior cords increase in size from above downwards. They com- 
municate at their origin with the lumbar ganglia of the sympa- 
thetic, and pass obliquely outwards behind the psoas magnus, or 
between its fasciculi, sending twigs to that muscle and to the quad- 
ratus lumborum. In this situation each nerve divides into two 
branches, a superior branch which ascends to form a loop of com- 
munication with the nerve above; and an inferior branch which 
descends to join in like manner the nerve below. The communi- 
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cations and anatomoses which are thus established constitute the 
lumbar plexus. 

The posterior cords diminish in size from above downwards ; they 
pass backwards between the transverse processes of the corre- 
sponding vertebrae, and each nerve divides into an internal and ex- 


Fig. 279.* 


ternal branch. The internal branch, the smaller of the two, passes 
inwards to be distributed to the multifidus spine and inter-spinales. 
The external branches communicate with each other by several 
loops, and, after supplying the deeper muscles, pierce the sacro- 
lumbalis to reach the integument to which they are distributed 


* Lumbar plexus (from Hirschfeld and Leveillé). 1. Right gangliated cord 
of sympathetic. 2. Abdominal aorta. 3,3. Last dorsal nerves. 4. Psoas 
parvus. 5. Quadratus lumborum. 6. Psoas magnus. 7, 7. Ilio-hypogastric 
nerves, 8, Iliacus internus. 9, 9. Llio-inguinal nerve. 10. Lumbo-sacral 
nerve. 11,11. Genito-crural nerves. 12. Gluteal nerve. 13. Iliac branch 
of ilio-hypogastric nerve. 14. Sacral plexus. 15, 15, 15. External cutaneous 
nerves. 17, Transversalis abdominis. 19. Obliquus internus. 21. Obliquus 
externus. 23, 23. Anterior crural nerves. 25, 25. Obturator nerves. 
27, 27. Crural branch of genito-crural nerve. 29. Genital branch of genito- 
crural nerve, 31, External iliac artery. 33, External abdominal ring, 
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The external branches of the three upper lumbar nerves descend 
over the posterior part of the crest of the ilium, and are distributed 
to the integument of the gluteal region. 

LumpBar pLexus.—The Lumbar pleawus is formed by the communi- 
cations and anastomoses which take place between the anterior 
divisions of the four upper lumbar nerves, and between the latter 
and the last dorsal. It is narrow above, increases in breadth in- 
feriorly, and is situated between the transverse processes of the 
lumbar vertebrae and quadratus lumborum behind, and the psoas 
magnus muscle in front. 

The Branches of the lumbar plewus are the— 


Tlio-hypogastric, External cutaneous, 
llio-inguinal, Obturator, 
Genito-crural, Anterior crural. 


The I110-HYPOGASTRIC NERVE (superior musculo-cutaneous) pro- 
ceeds from the first lumbar nerve, and passes obliquely outwards 
between the fibres of the psoas magnus and across the quadratus 
lumborum to about the middle of the crest of the ilium. It then 
pierces the transversalis muscle, and between it and the internal 
oblique divides into its two terminal branches, iliac and hypo- 
gastric. 

The iliae branch pierces the internal and externa! oblique mus- 
cles close to their attachment, and a little behind the middle of the 
crest of the ilium; it is distributed to the integument of the outer 
part of the hip. 

The hypogastric branch continues its course onwards, piercing 
first the internal oblique, and just above the external abdominal 
ring the aponeurosis of the external oblique. It is distributed to 
the integument of the hypogastric region and mons pubis. 

The In10-INGUINAL NERVE (inferior musculo-cutaneous), smaller 
than the preceding, also arises from the first lumbar nerve. It 
passes obliquely downwards and outwards below the ilio-hypo- 
gastric nerve, and crosses the quadratus lumborum and iliacus 
muscle to the anterior part of the crest of, the ilium; it then pierces 
the transversalis muscle, and between that muscle and the obliquus 
internus communicates with the hypogastric nerve. It next 
pierces the obliquus internus, and following the course of the sper- 
matic cord, escapes at the external abdominal ring to be distributed 
to the scrotum and to the integument of the upper part of the 
thigh, internally to the saphenous opening; and in the female to 
that of the pudendum. 

The GENITO-CRURAL NERVE proceeds from the second lumbar and 
by a few filaments from the loop between it and the first. It tra- 
verses the psoas magnus from behind forwards, and runs down the 
anterior surface of that muscle, lying beneath its fascia, to near 

-Poupart’s ligament, where it divides into a genital and a crural 
branch. 

The genital branch (n. spermaticus seu pudendus externus) 
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crosses the external iliac artery to the in- 
ternal abdominal ring, and descends along 
the spermatic canal, lying behind the cord, 
to the scrotum, where it distributes twigs 
to the spermatic cord and cremaster mus- 
cle. In the female it gives twigs to the 
round ligament and external labrum. At 
the internal abdominal ring this nerve 
sends off a branch, which, after supplying 
the lower border of the internal olan 
and transversalis, is lost in the integument 
of the groin. 

The crural branch (lumbo-inguinalis), 
the most external of the two, descends 
along the outer border of the external iliac 
artery, and, crossing the origin of the cir- 
cumflexa ilii, enters the sheath of the 
femoral vessels in front of the femoral 
artery. It pierces the sheath below Pou- 
part’s ligament, and is distributed to the 
integument of the anterior aspect of the 
thigh as far as its middle. This nerve 
communicates with the middle cutaneous 
branch of the crural nerve, and is often 
very small. 

The ExTERNAL CUTANEOUS NERVE (in- 
guino-cutaneus) proceeds from the second 
lumbar, and from the loop between it and 
the third. It pierces the posterior fibres 
of the psoas muscle; and crossing the 
iliacus on the iliac fascia, to the anterior 
superior spinous process of the ilium, 


* A diagram showing the lumbar and sacral 
plexuses, with the nerves of the lower extremity. 
1: The first four lumbar nerves; which, with a 
branch from the last dorsal, constitute the lumbar 
plexus. 2. The four upper sacral nerves ; which, 
with the last lumbar, form the sacral plexus. 
8. The two musculo-cutaneous nerves, branches 
of the first lumbar nerve. 4, Genito-crural nerve. 
5. External cutaneous nerve. 6. Anterior crural or 
femoral nerve. 7. Its muscular branches. 8. Middle 
cutaneous branches. 9, a ona Page 2 

. 11. The long or internal saphenous. , turator nerve. 
18. Glateel nerve; & int of the lumbo-sacral. 14. Internal pudic nerve. 
15. Lesser ischiatic nerve. 16. Greater ischiatic nerve. 17. Internal opliteal 
nerve. 18. External popliteal nerve. 19. Muscular branches, 20. Posterior 
tibial nerve; dividing at. 21, into the two plantar nerves, 22. External saphe- 
nous nerve. 23. Anterior tibial nerve. 24. Musculo-cutaneous nerve, piercin: 
the deep fascia, and dividing into two cutaneous branches, for the supply o 
the dorsum of the foot. 


ss 
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passes into the thigh, beneath Poupart’s ligament, where it divides 
into two branches, anterior and posterior. 

The posterior branch crosses the tensor vagine femoris muscle 
to the outer and posterior side of the thigh, and supplies the in- 
tegument in that region. 

‘The anterior nerve, after passing for three or four inches down 
the thigh in a sheath formed by the fascia lata, becomes superficial, 
and divides into two branches, which are distributed to the integu- 
ment of the outer border of the thigh, and to the articulation of the 
knee. 

The OsrTuRATOR NERVE is formed by a branch from the third, and 
another from the fourth lumbar nerve, and is distributed to the 
obturator externus and adductor muscles of the thigh, the hip and 
knee-joint, the femoral and popliteal artery, and sometimes to the 
integument of the upper and inner part of the leg. From its 
origin it takes its course among the fibres of the psoas muscle, 
through the angle of bifurcation of the common iliac vessels, and 
along the inner border of the brim of the pelvis, to the obturator 
foramen, where it joins the obturator artery. Having escaped 
from the pelvis, it divides into an anterior and posterior branch. 

The anterior branch passes downwards in front of the adductor 


- brevis, supplies that muscle together with the pectineus, gracilis, 


and adductor longus, and at the lower border of the latter unites 
with the internal cutaneous and long saphenous nerve, to form a 

lexus. It then passes onwards to the femoral artery, to which it 

istributes filaments. In its course this nerve gives off an arti- 
cular branch to the hip-joimt; and a cutaneous branch, which 
pierces the fascia lata at the knee, communicates with the long 
saphenous nerve, and is distributed to the integument of the inner 
side of the leg as far as its middle. The cutaneous branch is often 
wanting, its place being supplied by the internal cutaneous nerve, 
and sometimes by the accessory obturator. 

The posterior branch pierces the obturator externus muscle, to 
which and to the adductor magnus it distributes branches; it also 
gives off an articular branch which pierces the adductor magnus 
muscle, and accompanies the popliteal artery to the knee-joint. 

The Accessory obtwrator nerve, small and inconstant, is a high 
division of the obturator, being sometimes derived from it near its 
origin, and sometimes by separate filaments from the third and 
fourth lumbar nerve. It passes down the inner border of the psoas 
muscle, crosses the os pubis, and dips beneath the pectineus, where 
it divides into branches. One of its branches is distributed to the 
pectineus, another supplies the hip-joint, while a third communi- 
cates with the anterior branch of the obturator nerve, and when 
of large size constitutes its cutaneous branch, As already stated, 
the existence of the accessory obturator nerve is uncertain. 

The ANTERIOR CRURAL Or FEMORAL NERVE is the largest of the 
divisions of the lumbar plexus; it is formed by the union of 
branches from the second, third, and fourth lumbar nerve, and is 
MM 
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Fig. 281.* distributed to the integument of 
the front and inner side of the 
thigh, leg, and foot, to all the 
muscles of the front of the thigh 
(excepting one), to the iliacus, 
pectineus, femoral artery, and 
knee-joint. Emerging from be- 
neath the psoas, the nerve passes 
downwards in the groove between 
that muscle and the iliacus, and 
beneath Poupart’s ligament into 
the thigh, where it spreads out 
and divides into numerous 
branches. At Poupart’s liga- 
ment it is separated from the 
femoral artery by the breadth of 
the psoas muscle, which at this 
point is scarcely more than half 
an meh in diameter, and by the 
iliac fascia, beneath which it lies. 

Branches —Within the pelvis, 
the anterior crural nerve gives 
off three or four twigs to the ilia- 
cus muscle, and a branch to the 
femoral artery. The latter di- 
vides into filaments which entwine 
about the artery, and follow its 
course downwards in the thigh. 
Below Poupart’s ligament the . 
crural nerve becomes flattened 
out, and divides into numerous 
branches, which may be arranged 
into two principal groups, super- 


* Nerves of the thigh (from Hirsch- 
feld and Leveillé). 1. Gangliated cord 
of sympathetic. 2. Third lumbar 
nerve. 38. Branches to iliacus inter- 
nus. 4. Fourthlumbarnerve. 5. An- 
terior crural nerve. 6. Lumbo-sacral 
nerve. 7. Branch to psoas. 8. Obtu- 
rator nerve. 9. External cutaneous 
nerve (cut). 10. Nerve to pectineus. 
11. Superficial division of anterior 
crural nerve (cut). 12. Superficial 
division of obturator nerve. 13, 18. Sartorius muscle. 14, 14. Adductor 
longus. 15. Branch to rectus. 16. Deep division of obturator nerve. 
17. Branches to vastus internus and crureus. 18. Adductor brevis. 19. Branch 
to vastus internus. 20. Adductor magnus. 21. Vastus externus. 22, 22. In- 
ternal saphenous nerve. 23. Rectus femoris. 24. Patellar branch of saphenous 
nerve. 25. Vastusinternus. 26. Gracilis, 
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ficial and deep. The separate branches of these groups are as 
follows : 


Superficial. Deep. 
Middle cutaneous, Muscular, 
Internal cutaneous, Articular. 


Long or Internal saphenous. 


The Middle cutaneous nerve pierces the fascia lata at about three 
inches below Poupart’s ligament, and divides into two branches, 
which pass down the inner and front part of the thigh, and are 
distributed to the integument as low as the knee-joint. At its 
upper part the external branch communicates with the crural 
branch of the genito-crural nerve; and below, the internal branch 
communicates with the internal cutaneous. One or both of these 
branches sometimes pierce the sartorius muscle. 

The Internal cutaneous nerve passes inwards in front of the 
sheath of the femoral artery, and divides into an anterior and an 
imner branch. Previously to its division it gives off three cuta- 
neous filaments, which pierce the fascia near the internal saphenous 
vein, and following the course of that vessel, are distributed to 
the intecument of the inner side of the thigh as low down as the 
knee. The uppermost of these filaments passes through the 
saphenous opening, the middle becomes subcutaneous at about the 
ot. of the thigh, and the lowest pierces the fascia at its lower 
third. 

The anterior branch passes down the inner side of the thigh, and 
pierces the fascia at its lower third, near the internal saphenous 
vein. It then divides into two twigs, one of which continues on- 
wards to the inner side of the knee; while the other curves out- 
wards to its outer side, communicating in its course with a branch 
of the long saphenous nerve. 

The inner branch descends along the inner and posterior border 
of the sartorius muscle to the knee, where 1t pierces the fascia 
lata, and gives off several cutaneous twigs. It then sends a small 
branch of communication to the long saphenous nerve, and passes 
downwards along the imner side of the leg, to which it 1s dis- 
tributed. While beneath the fascia lata it aids in the formation 
of a plexus by uniting with branches of the long saphenous nerve 
and descending branch of the obturator. When the latter is large 
the inner branch of the internal cutaneous nerve is small, and 
may terminate in the plexus, or merely give off a few cutaneous 
filaments. 

The Long or internal saphenous nerve inclines inwards to the 
sheath of the femoral vessels, and passes downwards in front of 
the sheath and beneath the aponeurotic expansion which covers 
the sheath, to the opening in the adductor magnus. It then quits 
the femoral vessels, and continuing to descend, passes between the 
tendons of the sartorius and gracilis, and reaches the internal 
saphenous vein. By the side of flea it passes down the inner 

MM 
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side of the leg, in front of the inner ankle, and along the inner side 
of the foot as far as the great toe; being distributed to the integu- 
ment in its course. 

The branches of the long saphenous nerve in the thigh are: one 
or two to join the plexus formed by the obturator and internal 
cutaneous nerve; and a large branch, the cutaneus patelle, which 
pierces the sartorius and fascia lata at the inner sis of the knee, 
and divides into many twigs, which are distributed to the integu- 
ment of the front of the knee. Above the patella this branch com- 
municates with the anterior branch of the internal cutaneous nerve, 
and with the terminal twigs of the middle, and external cutaneous. 
Below the patella it communicates with other branches of the long 
saphenous ; the whole of these communications constituting a kind 
of plexus (plexus patelle). 

The branches of the long saphenous nerve below the knee are 
distributed to the integument of the front and inner side of the leg. 
By one of these branches it communicates with the cutaneous 
branch of the obturator nerve. 

The Muscular branches of the anterior crural nerve supply all 
the muscles of the front of the thigh (with the exception of the 
tensor vaginee femoris, which obtains its nerve from the superior 
gluteal) and the pectineus. The branch to the pectineus passes 
behind the sheath of the femoral vessels; the branches to the sar- 
torius, three or four in number, arise with the cutaneous nerves, 
and sometimes are supplied by the latter. The branch to the 
rectus enters the deep surface of that muscle. The branch to the 
vastus externus follows the course of the descending branch of the 
external circumflex artery; the branch to the erwreus passes directly 
to that muscle; and the branch to the vastus internus, remarkable 
for its length, descends by the side of the sheath of the femoral 
vessels. 

The Articular branches are distributed to the knee-joint; one 
enters the joint at its outer side, being derived from the nerve of 
the vastus externus; the other, proceeding from the nerve of the 
vastus internus, descends with the anastomotica magna to a level 
with the joint, and then pierces the capsular ligament. 

The LumBo-sacrkaL NERVE.—The anterior division of the fifth 
lumbar nerve, conjoined with a branch from the fourth, constitutes 
the lumbo-sacral nerve, which descends over the base of the sacrum 
into the pelvis, and assists in forming the sacral plexus. 


SACRAL NERVES. 


There are five pairs of sacral nerves; the first four escape from 
the vertebral canal through the sacral foramina, the last between 
the sacrum and coccyx. The posterior sacral nerves are small, and 
diminish in size from above downwards; they communicate with 
each other by means of anastomosing loops immediately after their — 
escape from the posterior sacral foramina, and divide like the other 
spinal nerves into external and internal branches. The external 
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branches pierce the gluteus maximus, to which they. give filaments, 
and are distributed to the integument of the posterior part of the 


Fig. 282.* 


| i i 
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gluteal region. The internal branches supply the multifidus spine 
muscle and the integument over the sacrum and coccyx. 


* Side view of the nerves of the pelvis, the viscera having been removed (from 
Hirschfeld and Leveillé). 1. Abdominal aorta. 2. Gangliated cord of sympa- 
thetic (left side). 3. Genito-crural nerve. 4. Left common iliac artery. 
5. Right common iliac artery. 6. Left lumbo-sacral cord. 7. Psoas muscle. 
8. Gangliated cord of sympathetic (right side). 9. Internal iliac artery (cut). 
10. Gluteal artery (cut). 11. Right external iliac artery. 12. Right lumbo- 
sacral nerve. 13. Obturator nerve. 14. First sacral nerve. 15. Gluteal 
nerve. 16. Pyriformis of left side (cut). 17. Obturator artery. 18. Second 
sacral nerve. 19. Obturator internus. 20. Pyriformis of right side. 21. Nerve 
to levator ani. 22. Sacral plexus. 23. Levator ani (cut). 24. Third sacral 
nerve. 25. Bulb of urethra covered by accelerator urine. 26. Nerve to ob- 
turator internus, 27. Transversus perinei (cut), 28. Fourth sacral nerve. 
29. Dorsal nerve of penis. 30. Visceral branches (cut). 31. Inferior pudendal 
nerve. 32. Fifth sacral nerve. 33. Small sciatic nerve. 34. Coceygeus 
muscle, 36. Sixth or coccygeal nerve. 88. Internal pudie nerve. 40. Inferior 
hemorrhoidal nerve. 42. Posterior superficial perineal nerve. 44. Anterior 
superficial perineal nerve. 46. Deep perineal nerves to bulb and muscles, 
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The anterior sacral nerves diminish in size from above down- 
wards; the first is large, and unites with the lumbo-sacral nerve ; 
the second, of equal size, unites with the first; and the third, 
scarcely one-fourth so large as the second, joins with the two pre- 
ceding nerves in the formation of the sacral plexus. 

The fourth sacral nerve divides into two branches, one of which 
assists in forming the sacral plexus, the other separates into three 
branches: a communicating branch to unite with the fifth sacral 
nerve; a visceral branch, to join with the hypogastric plexus and 
supply the bladder and prostate gland, and in the female, the 
vagina; and a muscular branch which sends filaments to the levator 
ani and coccygeus and a hemorrhoidal branch to the sphincter ani 
and integument behind the anus. 

The fifth sacral nerve, issuing from between the sacrum and 
coccyx, pierces the coccygeus muscle, and receives the communi- 
cating branch from the fourth; it then communicates with the 
coccygeal nerve, and piercing the coccygeus a second time, is distri- 
buted to the integument over the dorsal surface of the coccyx. 

The coccygeal nerve pierces the coccygeus muscle, and unites 
with the fifth sacral nerve, in which it is lost. 

Each of the anterior cords of the sacral nerves communicates with 
the sympathetic at its point of escape from the sacral canal. 

SacRaL pLexus.—The Sacral plexus is formed by the union of 
the lumbo-sacral and the anterior cords of the three upper sacral 
nerves and one-half the fourth. The plexus is triangular in form, 
its base corresponding with the whole length of the sacrum, and its 
apex with the lower part of the great ischiatic foramen. It is in 
relation behind with the pyriformis muscle; and in front with the 
pelvic fascia, which separates it from the internal iliac vessels and 
the viscera of the pelvis. 

The Branches of the sacral plexus are, 


Visceral, Pudie, 
Muscular, Lesser ischiatie, 
Superior gluteal, Greater ischiatic. 


The Visceral nerves are three or four large branches derived from 
the fourth and fifth sacral nerves: they ascend by the side of the 
rectum and bladder; in the female by the side of the rectum, 
vagina, uterus, and bladder; and interlace with branches of the 
hypogastric plexus, sending in their course numerous filaments to 
the pelvic viscera. . 

The Muscular branches are one or two twigs to the levator ant; 
an obturator branch, which curves around the spine of the ischium 
to reach the internal surface of the obturator internus muscle; two 
twigs to the pyriformis ; a branch to the gemellus superior; and a 
branch of moderate size, which descends between the gemelli 
muscles and the ischium, and is distributed to the gemellus inferior, 
quadratus femoris, and capsule of the hip-joint. 

The SUPERIOR GLUTEAL NERVE arises from the lumbo-sacral near 
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its junction with the first sacral nerve; it passes out of the pelvis 
with the gluteal artery, through the great sacro-ischiatic foramen, 
and divides into a superior and an inferior branch. 

The superior branch follows the direction of the superior curved 
line of the ilium, accompanying the deep superior branch of the 
gluteal artery, and sends filaments to the gluteus medius and 
minimus. 

The inferior branch passes obliquely downwards and forwards 
between the gluteus medius and minimus, distributing numerous fila~ 
ments to both, and terminates in the tensor vagine femoris muscle. 

The Pupic Nerve arises from the lower part of the sacral plexus 
and passes out of the pelvis through the great sacro-ischiatic fora- 
men below the pyriformis muscle. It crosses the spine of the 
ischium, and re-entering the pelvis through the lesser sacro-ischiatic 
foramen, accompanies the internal pudic artery along the outer wall 
of the ischio-rectal fossa, lying inferiorly to the artery and enclosed 
in the same sheath. Near its origin it gives off the inferior hemor- 
rhoidel nerve, and in the ischio-rectal fossa divides into a superior 
and inferior branch. 

The Inferior hemorrhoidal nerve, often a branch of the sacral 
plexus passes through the lesser sacro-ischiatic foramen, and de- 
scends to the termination of the rectum to be distributed to the 
sphincier ani and integument. 

The Dorsalis penis nerve, the superior division of the internal 
pudic, ascends along the posterior surface of the ramus of the 
ischiun, pierces the triangular ligament, and accompanies the 
arteria dorsalis penis to the glans, to which it is distributed. At 
the roo; of the penis the nerve gives off a cutaneous branch which 
runs aong the side of the organ, gives filaments to the corpus 
' cavernsum, and with its fellow of the opposite side supplies the 
integunent of the upper two-thirds of the penis. 

The Perineal nerve, or inferior terminal branch, larger than the 
precedng, pursues the course of the superficial perineal artery in 
the peineum and divides into cutaneous and muscular branches. 

The cutaneous branches (superficial perineal), two m number, 
posteri and anterior, enter the ischio-rectal fossa and pass forward 
with tle superficial perineal artery to be distributed to the integu- 
ment o the perineum, scrotum, and under part of the penis. The 
posterior superficial perineal nerve sends a few filaments to the in- 
tegument of the anus and sphincter ani; while the anterior gives 
off oneor two twigs to the levator ani. 

The muscular branches proceed from a single trunk, which passes 
inwarcs behind the transversus perinei muscle ; they are distributed 
to the transversus perinei, accelerator urine, and erector penis. 
The perineal nerve also sends two or three filaments to the corpus 
sprngioswm. 

{n the female the pudic nerve is distributed to the parts analo- 
gous to those of the male. The superior branch supplies the clitoris ; 
the inferior the vulva and perineum. 
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Fig. 283.* The Lesser ISCHIATIC NERVE 
MTT passes out of the fps through 
Ny the great sacro-ischiatic foramen 

below the pyriformis muscle, and 
continues its course downwards 
through the thigh to the lower 
part of the popliteal region, where 
it pierces the fascia and becomes 
subcutaneous. It then accom- 
panies the external saphenous rein 
to the lower part of the leg, and 
communicates with the external 
saphenous nerve. 

The branches of the lesserischi- 
atic nerve are, muscular and cuta- 
neous. The muscular or iaferior 
gluteal are several large branches 
distributed to the gluteus maxi- 
mus, 

The Cutaneous branches are 
divisible into external, internal, 
and middle. The external euta- 
neous branches are seveml fila- 
ments which turn arouid the 
lower border of the gluteus maxi- 
mus, and are distributed to the 
integument over the hip aid outer 
side of the thigh. The jnternal 
cutaneous branches are disiributed 
to the integument of th upper 
and inner part of the thiga. as 
of these larger than the rst, in- 
ferior pudendal, curves aroid the 
tuberosity of the ischium, pierces 


* Dissection of the buttockand back 
of the thigh (from Hirscheld and 
Leveillé). 1. Gluteus maxinus. 2. 
Gluteus medius. 3. Gluteal atery and 
nerve. 4. Gluteus minimus. 5. Nerve 
to obturator internus. 6. Pyriformis. 
7. Pudic nerve. 8. Small sciate nerve. 
9. Great sacro-sciatic ligament. 10. Ob- 
iN Whe turator internus and gemelli. 11, In- 
ANN das ferior gluteal nerve from smal sciatic. 
12. Tendon of obturator externus. 18. Inferior pudendal nerve (Soemneting). 
14, Quadratus femoris, 15. Gracilis. 16. Great sciatic nerve. 17. Aldtetor 
magnus. 18. Insertion of gluteus maximus. 19. United origins of semi-en- 
dinosus and biceps, 20. Short head of biceps. 21. Semi-membranojus. 
22. 'endon of biceps. 23. Tendon of semi-tendinosus. 24. Extemal 
popliteal nerve. 25. Internal popliteal nerve. 26. Communicans permei 
nerve. 27. Poplite alartery. 29. Gastrocnemius, 381. Communicans popltei 
nerve. 
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the fascia lata near the ramus of that Fig. 284.* 
bone, and, after communicating with \, ee (i 
wh 


one of the superficial perineal nerves, 
is distributed to the integument of the 
scrotum and penis. The middle cuta- 
neous branches, two or three in num- 
ber, are derived from the lesser ischia- 
tic in its course down the thigh, and 
are distributed to the integument. 

The GREAT ISCHIATIC NERVE is the 
largest nervous cord in the body; it is 
formed by the sacral plexus, or rather 
is a prolongation of the plexus, and at 
its exit from the great sacro-ischiatic 
foramen beneath the pyriformis muscle 
measures three-quarters of an inch in 
breadth. It descends through the 
middle of the space between the tro- 
chanter major and tuberosity of the 
ischium, and along the posterior part 
of the thigh to its lower third, where 7 
it divides into two large terminal 
branches, internal and external popli- 
teal. This division sometimes takes 
place at the plexus, and the two nerves 
descend side by side; occasionally they 
are separated at their commencement 
by a part or by the whole of the pyri- 
formis muscle. The nerve in its course 
down the thigh rests on the gemellus 
superior, tendon of the obturator in- 
ternus, gemellus inferior, quadratus 
femoris, and adductor magnus, and is 
covered in by the gluteus maximus and 
biceps. 

e Branches of the great ischiatic 
nerve, previously to its division, are, 
muscular and articular. 

The Muscular branches are given off 
from the upper part of the nerve and 
supply both heads of the biceps, the 
semi-tendinosus, semi-membranosus, 
and adductor magnus. 

The Articular branch descends to the 
upper part of the external condyle of 


* Superficial nerves of the back of the leg (from Hirschfeld and Leveillé). 
1. Internal popliteal nerve. 2. External popliteal nerve. 3. Internal saphe- 
nous vein. 4. Nervus communicans peronei. 5. Nervus communicans 
poplitei. 6. External saphena vein. 7. Internal saphenous nerve. 8. Ex- 
ternal saphenous nerve. 9. Posterior tibial nerve. 
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the femur, and divides into filaments, which are distributed to the 
fibrous capsule and synovial membrane of the knee-joint. 

The INTERNAL POPLITEAL NERVE passes through the middle of 
the popliteal space, from the division of the great ischiatie nerve to 
the lower border of the popliteus muscle, accompanies the artery 
beneath the arch of the soleus, and becomes the posterior tibial 
nerve. It is superficial in the whole of its course, and lies exter- 
nally to the vein and artery. 

The Branches of the internal popliteal nerve are, muscular or 
sural, articular, and a cutaneous branch, the external saphenous. 

The Muscular branches, of considerable size, and four or five in 
number, are distributed to the two heads of the gastrocnemius, to 
the soleus, plantaris, and popliteus. 

The Articular branches, two or three in number, supply the 
knee-joint, two of the twigs accompanying the internal articular 
arteries. 

The External or short saphenous nerve (communicans poplitei, 
vel tibialis) proceeds from the middle of the internal popliteal, and 
descends in the groove between the two bellies of the gastrocnemius 
muscle to the middle of the leg; it then pierces the fascia, and, 
after receiving the communicans peronei, comes into relation with 
the external saphenous vein, and follows the course of that vein to 
the outer ankle, to which, and to the integument of the heel and 
outer side of the foot (cutaneus dorsi pedis externus), it distributes 
branches. 

The PosTERIOR TIBIAL NERVE is continued along the posterior 
aspect of the leg from the lower border of the popliteus muscle to 
the posterior part of the mner ankle, where it divides into the in- 
ternal and external plantar nerve. In the upper part of its course 
it lies to the inner side of the posterior tibial artery; it then be- 
comes placed superficially to that vessel, and at the ankle is si- 
tuated to its outer side; in the lower third of the leg it lies parallel 
with the inner border of the tendo-Achillis. 

The Branches of the posterior tibial nerve are, three or four 
muscular twigs to the deep muscles of the posterior aspect of the 
leg, the branch to the flexor longus pollicis accompanies the fibular 
artery ; one or two filaments which entwine around the artery and 
then terminate in the integument ;* and a plantar cutaneous branch 
which pierces the internal annular ligament and is distributed to 
the integument of the heel, and inner border of the sole of the foot. 

The INTERNAL PLANTAR NERVE, larger than the external, crosses 
the posterior tibial vessels to enter the sole of the foot, and becomes 
placed between the abductor pollicis and flexor brevis digitorum ; it 
then enters the sheath of the latter muscle, and divides opposite 
the base of the metatarsal bones into three digital branches; one 


* It is extremely interesting, in a physiological point of view, to observe 
the mode of distribution of these arterial filaments. They seem to be monitors 
to the artery of the presence or approach of danger, 


EXTERNAL POPLITEAL NERVE. 539 


to supply the adjacent sides of the great and second toe; the second 
the adjacent sides of the second and third toe; the third the cor- 
responding sides of the third and fourth toe. This distribution is 
precisely similar to that of the digital branches of the median nerve 
in the hand. 

In its course the internal plantar Fig. 285.* 
nerve gives off cutaneous branches 
to the integument of the inner side 
and sole of the foot; muscular 
branches to the muscles forming 
the inner and middle group of the 
sole; a digital branch to the inner 
border of the great toe; and avti- 
culaw branches to the articulations 
of the tarsal and metatarsal bones. 

The EXTERNAL PLANTAR NERVE, 
the smaller of the two, follows the 
course of the external plantar ar- 
tery to the outer border of the mus- 
eulus accessorius, beneath which it 
sends several deep branches to 
supply the adductor pollicis, inter- 
ossel, transversus pedis, and the 
articulations of the tarsal and me- 
tatarsal bones. It then gives 
branches to the integument of the 
outer border and sole of the foot, 
and sends forward two digital 
branches to supply the little toe 
and half the next. 

The EXTERNAL POPLITEAL NERVE 
(n. peroneus) one-half smaller than 
the internal, passes downwards by 
the side of the tendon of the biceps, 
and crosses the inner head of the 
gastrocnemius and the head of the 
soleus, to the neck of the fibula, it 
then pierces the peroneus longus 
muscle, and divides into two branches, anterior tibial and musculo- 
cutaneous. 

The Branches of the external popliteal nerve are, communicans 
peronei, cutaneous, and articular. 


* Second stage of dissection of sole of foot (from Hirschfeld and Leveillé). 
1. Internal annular ligament. 2. Flexor brevis digitorum (cut). 3. External 
plantar nerve. 4. External plantar artery. 5. Internal plantar nerve. 6, Ab- 
ductor minimi digiti. 7. Internal plantar artery. 8. Accessorius muscle. 
9. Abductor pollicis. 10, Flexor longus digitorum. 11. Flexor longus pol- 
licis. 12. Flexor brevis minimi digiti. 13, Digital branches of internal plantar 
nerve. 14, Digital branches of external plantar nerve. 15. Flexor brevis 
pollicis. 16. One of the lumbricales. 
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The Communicans peronei, proceeding from the external pop- 
liteal near the head of the fibula, crosses the external origin of the 
gastrocnemius muscle, and, piercing the deep fascia, decends to the 
middle of the leg, where it joins the external saphenous nerve. It 
gives off one or two cutaneous filaments in its course. . 

The Cutaneous branch passes down the outer side of the leg, 
supplying the integument. 

The Articular branches follow the external articular arteries to 
the knee-joint. 

The ANTERIOR TIBIAL NERVE (n. interosseus, vel peroneus profun- 
dus) commences at the bifurcation of the external popliteal on the 
neck of the fibula, and passes beneath the upper part of the exten- 
sor longus digitorum, to reach the outer side of the anterior tibial 
artery, just as that vessel has emerged through the opening in the 
interosseous membrane. It descends the leg with the artery; lyi 
at first to its outer side, then in front of it, and near the ankle be- 
coming again placed to its outer side. Reaching the ankle it passes 
beneath the annular ligament; accompanies the dorsalis pedis 
artery, supplies the adjacent sides of the great and second toe, and 
communicates with the internal division of the musculo-cutaneous 
nerve. 

The Branches given off by the anterior tibial nerve are, muscular 
to the muscles in its course; and at the ankle atarsal branch which 
may be considered as one of the terminal divisions of the nerve. 
This branch passes outwards upon the dorsum: of the foot, becomes 
ganglionic like the posterior interosseous nerve at the wrist, and 
supplies the extensor brevis digitorum muscle and the articulations 
of the tarsus and metatarsus. 

The MuscvuLo-cuTaNEOUS NERVE (n. peroneus superficialis) passes 
downwards along the fibula, in the substance of the peroneus longus; 
it then gets between the peroneus longus and brevis, next between 
the peronei and extensor longus digitorum, and at the lower third 
of the leg pierces the deep fascia, and divides into the internal and 
external cutaneous nerves of the foot. In its course it gives off 
several branches to the peronei muscles. 

The internal branch, the smaller of the two, is distributed to the 
inner side of the foot and great toe, and communicates with the 
anterior tibial and internal saphenous. The external, or larger 
branch, supplies the adjacent sides of the second and third, third © 
and fourth, and fourth and fifth toes, and communicates with the 
external saphenous. 
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The Sympathetic consists of a vertebral and prevertebral portion ; 
the vertebral portion is composed of a series of ganglia united b 
a longitudinal cord, it descends along each side of the verteb 
column from the head to the coccyx, communicates with the cranial 
and spinal nerves, and distributes branches to the internal organs 
and viscera. The prevertebral portion is that part of the sympa- 
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thetic which appertains to the viscera, comprising the numerous 
ganglia and plexuses of the head, chest, abdomen, and pelvis. 

The sympathetic nerve communicates with the cerebro-spinal 
nerves immediately at their exit from the cranium and vertebral 
canal. With the fourth and sixth nerve, however, it unites in the 
cavernous sinus; with the olfactory in the nose; and with the audi- 
tory in the meatus auditorius internus. 

The branches of distribution accompany the arteries which supply 
the different organs, and form communications around them which 
are called pleauses, and take the name of the artery with which they 
are associated; thus we have the mesenteric plexus, hepatic plexus, 
and splenic plexus. All the internal organs of the head, neck, and 
trunk are supplied with branches from the sympathetic, and some 
rif them exclusively; hence it is denominated the nerve of organic 
ife. 

Tt is called the ganglionic nerve from being constituted of a 
number of ganglia; and from the constant disposition which it 
evinces in its distribution, to communicate and form small knots or 
ganglia. 

There are four sympathetic ganglia in the head; namely, the 
ophthalmic or lenticular, the spheno-palatine or Meckel’s, the otic 
or Arnold’s, and the submaxillary; three in the neck, superior, 
middle, and inferior cervical; twelve in the dorsal region; four in 
the lumbar region ; and four or five in the sacral region. 

Each ganglion may be considered as a distinct centre, receiving 
and giving branches in four different directions, viz., swperior or 
ascending to communicate with the ganglion above; imferior or 
descending, to communicate with the ganglion below; ewternal, to 
communicate with the spinal nerves; and internal, to communicate 
with the sympathetic filaments of the opposite side, and be distri- 
buted to the viscera. 

As regards the spinal nerves it receives as well as gives, the 
white fibres of the sympathetic being derived from the cerebro- 
spinal nerves. 
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Cranial Ganglia. 


Ophthalmic, or lenticular ganglion, 
Spheno-palatine, or Meckel’s ganglion, 
Otic, or Arnold’s ganglion, 
Submaxillary ganglion. 


The OpHTHALMIC GANGLION (ciliary ; lenticular) is a small quad- 
rangular and flattened ganglion situated within the orbit, between 
the optic nerve and external rectus muscle; it is in close relation 
with the optic nerve and generally with the ophthalmic artery; and 
is surrounded by adipose tissue, which renders its dissection some- 
what difficult. It is of a reddish-grey colour, like other sympa- 
thetic ganglia. 
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Its branches of distribution are the short ciliary nerves, which 
arise from its anterior angles in two groups; the upper group con- 
sisting of about four filaments; the lower, of five or six. They 
accompany the cillary arteries in a waving course, and divide imto 
filaments which pierce the sclerotic around the optic nerve, to sup- 
ply the tunics of the eyeball. 

Its branches of communication are three: one, the long root, pro- 


Fig. 286.* 


ceeds from the nasal branch of the ophthalmic nerve and joins its 
superior angle; a short and thick branch, the short root, from the 


* Cranial ganglia of the sympathetic nerve. 1. Ganglion of Ribes. 2. Fila- 
ment by which it communicates with the carotid plexus (8), 4. Ophthalmic 
or lenticular ganglion, giving off ciliary branches. 5. Part of the inferior 
division of the third nerve communicating with the ganglion by means of a 
short thick branch (short root). 6. Part of the nasal nerve, connected with 
the ganglion by means of a longer branch (long root). 7. A slender filament 
(the sympathetic root) sent directly backwards from the ganglion to the ea- 
rotid plexus. 8. Part of the sixth nerve in the cavernous sinus, receiving two 
branches from the carotid plexus. 9. Meckel’s ganglion (spheno-palatine), 
10. Spheno-palatine nerves. 11. Descending or palatine branches. 12. Its 
internal or nasal branches. 13. Naso-palatine branch, one of the nasal 
branches. 14. Posterior branch of the ganglion, the Vidian nerve. 15. Its 
carotid branch (n. petrosus profundus), communicating with the carotid plexus. 
16. Its petrosal branch (n. petrosus superficialis major), joining the intumes- 
centia gangliformis of the facial nerve. 17. Facial nerve. 18. Chorda 
tympani nerve, descending to join the gustatory nerve. 19. Gustatory nerve. 
20. Submaxillary ganglion, receiving the chorda tympani, and other filaments 
from the gustatory. 21. Superior cervical ganglion of the sympathetic. 
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inferior division of the third nerve to its inferior angle; and a 
slender filament, the sympathetic root, from the carotid plexus. 
Occasionally the ophthalmic ganglion receives also a filament of 
communication from the spheno-palatine ganglion; and sometimes 
from the abducens nerve. 

The SPHENO-PALATINE GANGLION (Meckel’s), the largest of the cra- 
nial ganglia of the sympathetic, is situated in the spheno-maxillary 
fossa, a little below the superior maxillary nerve. It is of small 
size, of a reddish-grey colour, and triangular in shape; and is placed 
on the posterior part of the spheno-palatine nerves which it only 
partially involves. Its branches are divisible into four groups; 
ascending, descending, internal, and posterior. 

The ascending branches are three or four small filaments which 
are distributed to the periosteum of the orbit. One of these 
branches sometimes joins the ophthalmic ganglion; one the sixth 
nerve; and two the optic nerve. 

The descending branches are the three palatine nerves, anterior, 
middle, and posterior. 

The anterior or large palatine nerve descends from the ganglion 
through the posterior palatine canal, and emerges at the posterior 

alatine foramen. It then passes forward in the substance of the 
Hard palate to which it is distributed, and communicates with the 
naso-palatine nerve. While in the posterior palatine canal, this 
nerve gives off several branches (iferior nasal), which enter 
the nose through openings in the palate bone, and are distributed 
to the middle and inferior meatus, inferior spongy bone, and 
antrum. 

The middle or external palatine nerve descends externally to the 
preceding to the posterior palatine foramen, and distributes branches 
to the tonsil, soft palate, and uvula. 

The posterior or small palatine nerve, quits the other nerves to 
enter a distinct canal, from which it emerges by a separate opening 
behind the posterior palatine foramen. It is distributed to the 
hard palate and gums near the point of its emergence, and also to 
the tonsil, soft palate, and uvula. 

The internal branches are the superior nasal and naso-palatine. 
The superior nasal nerves, four or five in number, enter the nasal 
fossa through the spheno-palatine foramen, and are distributed to 
the mucous membrane of the superior meatus, and superior and 
middle spongy bone. 

The naso-palatine nerve (Scarpa) enters the nasal fossa through 
the spheno-palatine foramen, and crosses the roof of the nares to 
reach the septum, to which it gives filaments. It then curves down- 
wards and forwards along the vomer, to the naso-palatine canal, 
and passes through that canal to the palate, to which and to the 
papilla behind the incisor teeth it is distributed. This nerve was 
described by Cloquet as uniting with its fellow in the naso-palatine 
canal and constituting the naso-palatine ganglion. The existence 
of this ganglion is disputed. 
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The posterior branches are the Vidian or pterygoid nerve, and the 
pterygo-palatine. 

The Vidian nerve passes directly backwards from the spheno- 
palatine ganglion, through the pterygoid or Vidian canal to the 
foramen lacerum basis cranii, where it divides into two branches, 
carotid and petrosal. The carotid branch (n. petrosus profundus) 
crosses the foramen lacerum, surrounded by the cartilaginous sub- 
stance which closes that opening, and enters the carotid canal to join 
the carotid plexus. The petrosal branch (n. petrosus superficialis 
major) enters the cranium through the foramen lacerum basis 
cranii, piercing the cartilaginous substance, and passes backwards 
beneath the Gasserian ganglion and dura mater, embedded in a 
groove on the anterior surface of the petrous bone to the hiatus 
Fallopii. In the hiatus Fallopii it receives a branch from Jacob- 
son’s nerve, and terminates in the intumescentia gangliformis of the 
facial nerve. The Vidian nerve is that by which Meckel’s ganglion 
derives its motor power. 

The pterygo-palatine nerve is a small branch which passes back- 
wards through the pterygo-palatine canal with the pterygo-palatine 
artery, to be distributed to the mucous membrane of the Eustachian 
tube and neighbouring part of the pharynx. 

The Otic Ganetion (Arnold’s) is a small oval-shaped and flat- 
tened ganglion, lying against the inner surface of the inferior maxil- 
lary nerve, close to the foramen ovale; it is in relation, externally, 
with the trunk of that nerve, just at the point of union of the motor 
root; internally it rests agaist the cartilage of the Eustachian 
tube and tensor palati muscle; and posteriorly is in contact with 
the arteria meningea media. It is closely adherent to the internal 
pterygoid nerve, and appears like a swelling on that nerve. 

The branches of the otic ganglion are six in number; two of dis- 
tribution, and four of communication. 

The branches of distribution are, a small filament to the tensor 
tympani muscle, and one or two to the tensor palati. 

The branches of communication are, one or two filaments from the 
inferior maxillary nerve (short root) ; one or two filaments from the 
auriculo-temporal nerve; filaments from the nervi molles of the 
arteria meningea media, and the nervus petrosus superficialis minor 
(long root). The latter nerve ascends from the ganglion to a small 
canal situated between the foramen ovale and foramen spinosum, 
and passes backwards on the petrous bone to the hiatus Fallopii, 
where it divides into two filaments. One of these filaments enters 
the hiatus and joins the intumescentia gangliformis of the facial ; 
the other passes to a minute foramen nearer the base of the petrous 
bone, and enters the tympanum, where it communicates with a 
branch of Jacobson’s nerve. 

The SUBMAXILLARY GANGLION is a small round or triangular 
ganglion situated on the submaxillary gland, in close relation with 
the gustatory nerve, and near the posterior border of the mylo- 
hyoideus muscle. 
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Its branches of distribution, six or eight in number, divide into 
many filaments, which supply the side of the tongue, the sub- 
maxillary gland, sublingual gland, and Wharton’s duct. 

Its branches of communication are, two or three from and to the 
peer nerve; one from the chorda tympani; two or three which 

orm a plexus with branches of the hypoglossal nerve; and one or 
two filaments which pass to the facial artery, and communicate with 
the nervi molles from the cervical portion of the sympathetic. 

Carotip PpLexus.—The ascending branch of the superior cervical 
ganglion enters the carotid canal with the internal carotid artery, 
and divides into two branches, which form several loops of com- 
munication with each other around the artery. These branches, 
together with those derived from the carotid branch of the Vidian, 
constitute the carotid plewus. They also form frequently a small 
gangliform swelling at the under part of the artery, which is called 
the carotid ganglion. The latter, however, is not constant. The 
continuation of the carotid plexus onwards with the artery by the 
side of the sella turcica, is the cavernous plexus. 

The carotid plewus is the centre of communication between all 

the cranial ganglia, and, being derived from the superior cervical 
ganglion, between the cranial ganglia and those of the trunk; it 
also communicates with the greater part of the cerebral nerves, and 
distributes filaments with each of the branches of the internal 
carotid, to accompany those branches to their ultimate ramifica- 
tions. The branches which accompany the anterior cerebral artery 
at each side, unite upon the anterior communicating artery, and 
according to Ribes form a small ganglion, the ganglion of Ribes. 
The existence of this ganglion is disputed. 
_ The ophthalmic ganglion communicates with the plexus by means 
of the long branch which reaches it from the cavernous plexus. 
The spheno-palatine joins the plexus by means of the carotid branch 
of the Vidian. The submawillary ganglion is brought into con- 
nexion with it by means of the otic ganglion, and the otic ganglion 
by means of the tympanic nerve and Vidian. 

It communicates with the third nerve in the cavernous sinus, and 
through the ophthalmic ganglion; frequently with the fourth in 
the formation of the nerve of the tentorium; with the Gasserian 
ganglion; with the ophthalmic division of the fifth in the cavernous 
sinus, and by means of the ophthalmic ganglion; with the superior 
maxillary, through the spheno-palatine ganglion; and with the in- 
ferior maxillary, through the otic ganglion. It sends two branches 
directly to the sixth nerve, which unite with it as it crosses the 
cavernous sinus: it communicates with the facial and auditory 
nerve, through the medium of the petrosal branch of the Vidian; 
and with the glosso-pharyngeal by means of two filaments to the 
tympanic nerve. 
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The superior cervical ganglion is long and fusiform, of a reddish- 
grey colour, smooth, and of considerable thickness, extending from 
within an inch of the carotid foramen in the petrous bone to 
opposite the lower border of the third cervical vertebra. It is in 
relation, in front, with the sheath of the internal carotid artery 
and internal jugular vein; and, behind, with the rectus anticus 
major muscle. 

Its branches are divisible into superior, inferior, external, and 
internal; to which may be added, as proper to this ganglion, 
anterior. ° 

The superior (carotid nerve) is a- single branch which ascends by 
the side of: the internal carotid, and divides into two branches; 
one lying to the outer, the other to the inner side of that vessel. 
The two branches enter the carotid canal, and, by their communi- 
cations with each other and with the carotid branch of the Vidian, 
constitute the carotid pleas. 

The inferior or descending branch, sometimes two, is the cord of 
communication with the middle cervical ganglion. 

The external branches are numerous, and may be divided into two 
sets; those which communicate with the glosso-pharyngeal, pneu- 
mogastric, and hypoglossal nerve; and those which communicate - 
with the first four cervical nerves. 

The internal bramches are three in number; pharyngeal, to assist 
in forming the pharyngeal plexus; laryngeal, to join the superior 
laryngeal nerve and its branches; and, superior cardiac nerve, or 
nervus superficialis cordis. 

The anterior branches accompany the external carotid 
with its branches, around which they form plexuses, and here an 
there small ganglia; they are named, from the softness of their 
texture, nervi molles, and from their reddish hue, nervi subrufi. 
The branches accompanying the facial artery are conducted by that 
vessel to the submaxillary ganglion, and those which accompany 
the internal maxillary artery reach the otic ganglion through the 
medium of the arteria meningea media. 

The Middle cervical ganglion (thyroid ganglion) is small, and 
sometimes wanting. It is situat:d opposite the fifth cervical ver- 
tebra, and rests against the inferior thyroid artery. This relation 
is so constant, as to have induced Haller to name it the “ thyroid 
ganglion.” 

Its superior branch, or branches, ascend to communicate with the 
superior cervical ganglion. 

Its inferior branches descend to join the inferior cervical ganglion ; 
one of these frequently passes in front of the subclavian artery, the 
other behind it. 

Its external branches communicate with the fifth and sixth cervi- 
cal nerve. 
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Tts internat branches are filaments which accompany the inferior 
thyroid artery, inferior thyroid pleaus; and the middle cardiac 
nerve, nervus cardiacus magnus. 

The Inferior cervical ganglion (vertebral ganglion) is much larger © 
than the preceding, and constant in its existence. It is of a semi- 
lunar form, and: situated on the base of the transverse process of 
the seventh'-cervical vertebra, immediately behind the vertébral 
artery ; hence its designation “ vertebral ganglion.” 

Its superior branches communicate with the: middle cervical ‘ 
ganglion. 

The inferior branches pass some before and. some behind the 
subclavian artery, to join the first thoracic ganglion. 

The external branches consist of two sets; one which communi- ~ 
cates with the sixth, seventh,:and eighth cervical, and first dorsal 
nerve, and one which accompanies the-vertebral artery along the 
vertebral canal, forming the vertebral plewus. The plexus sends 
filaments to all the branches given off by that artéry, and communi- 
cates in the cranium with the filaments of the carotid plexus 
accompanying the branches of the internal carotid artery: 

The internal branch is the inferior cardiac nerve, nervus car- 
diacus minor, 

CaRDIAC NERVES.—Thevcardiac nerves are three'in number at each’ 
side—namely, superior, middle, and inferior. 

The Superior cardiacnerve (wervus superficialis cordis) proceeds 
from the lower part of the superior cervical ganglion; it descends 
the neck behind the common carotid artery and parallel with the 
trachea, crosses the inferior thyroid artery, and running by the 
side of the recurrent laryngeal nerve; enters the chest. The nerve 
_ of the right side passes either in front’of or behind the subclavian 
artery and along the: posterior aspect of the arteria innominata to 
the deep cardiac plexus. The left superior cardiac nerve runs by 
the side of the left carotid artery, and crosses the arch of the aorta 
to the superficial cardiac plexus. 

In its course it receives branches from the pneumogastric nerve, 
and sends filaments to the thyroid gland and trachea. 

The Middle cardiac nerve (nervus: cardiacus magnus) proceeds 
from the middle cervical ganglion, or, in its absence, from the cord 
of communication between the superior and inferior ganglion. It 
is the largest of the three nerves, and lies parallel with the re- 
current laryngeal. At the root of the neck it divides into several 
branches, which pass sume before'and some behind the subclavian 
artery, communicates with the superior and inferior cardiac, pneu- 
mogastric and recurrent nerve, and descends to the bifurcation of 
the trachea, to join the deep cardiac plexus. 

The Inferior cardiac nerve (nervus cardiacus minor) arises from 
the inferior cervical ganglion, communicates with the recurrent 
laryngeal and middie cardiac nerve, and descends to the front of 
the bifurcation of the trachea, to the deep cardiac plexus. 

The SuPeRFICIAL CARDIAC PLEXUS is situated immediately beneath 
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the arch of the aorta and in front of the right pulmonary artery. 
It receives the superior cardiac nerve of the left side and the in- 
ferior cardiac branch of the left pneumogastric nerve, both of which 
cross the arch of the aorta between the left phrenic and pneumo- 
gastric nerve. It receives besides several filaments from the deep 
cardiac plexus, and sometimes a cardiac branch from the right 
pneumogastric nerve. Connected with the plexus is a small gan- 
glion (sometimes wanting), the cardiac ganglion of Wrisberg, which 
lies close to the right side of the fibrous cord of the ductus arte- 
riosus. The superficial cardiac plexus gives off filaments which pass 
along the front of the left pulmonary artery to the root of the left 
lung, where they communicate with the anterior pulmonary plexus; 
while the principal part of the plexus descends in the groove be- 
tween the pulmonary artery and aorta to the anterior longitudinal 
sulews of the heart, where it comes into relation with the anterior 
coronary artery, and becomes the anterior coronary plewus. At 
the base of the heart, the anterior coronary plexus receives several 
filaments from the deep cardiac plexus. Its branches are dis- 
tributed to the substance of the heart in the course of the left or 
anterior coronary artery. 

The Deer or GREAT CARDIAC PLEXUS is situated on the bifurca- 
tion of the trachea, above the right pulmonary artery and behind 
the transverse portion of the arch of the aorta. It receives, on the 
right side, the three cardiac nerves of the sympathetic of the same 
side, and the cardiac branches of the right pneumogastric and right 
recurrent nerve. On the left side it receives the middle and 
inferior cardiac nerves of the sympathetic of the left side; the 
cardiac branches of the left pneumogastric (excepting the in- 
ferior), and several cardiac branches from the left recurrent nerve. 
In other words, it receives all the cardiac filaments of the sym- 
pathetic, pneumogastric, and recurrent nerves, with the exception 
of the left superior cardiac of the sympathetic (nervus super- 
ficialis cordis) and the inferior cervical cardiac of the left pneumo- 
gastric, these two nerves being destined to the superficial cardiac 

lexus. 
The branches of the deep cardiac plexus, proceeding from its right 
and left division, pass downwards to join the coronary arteries, and 
outwards to the pulmonary plexuses. 

From the right division of the plexus the branches proceed 
before and behind the right pulmonary artery. ‘Those which pass — 
in front descend upon the trunk of the pulmonary artery to the 
left coronary artery, and help to form the anterior coronary 
plewus; those which pass behind the right pulmonary artery are 
distributed to the right auricle; a third set of filaments, proceed- 
ing from the right division of the deep cardiac plexus, follow the 
— of the right pulmonary artery to the anterior pulmonary 
plexus. 

From the left division of the plexus branches proceed beneath 
the arch of the aorta immediately to the right of the ligament of 
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the ductus arteriosus to join the superficial cardiac plexus; others 
pass outwards with the pulmonary artery to ie pulmonary 
plexus; a few descend to the left auricle; but the chief bulk pass 
o to the right coronary artery and form the posterior coronary 
plewus. 

The Anterior coronary plexus proceeds from the superficial car- 
diac plexus, and receives other filaments from the deep cardiac 
plexus. It is distributed with the branches of the coronary artery 
on the anterior aspect of the heart. 

The Posterior coronary plexus proceeds from the deep cardiac 
plexus and principally from its left division. It follows the course 
of the arteries distributed to the posterior aspect of the heart. 


THORACIC PORTION OF THE SYMPATHETIC NERVE, 


The thoracic portion of the sympathetic nerve is the trunk of the 
sympathetic in its course through the cavity of the thorax. It lies 
by the side of the vertebral column on the heads of the ribs and in- 
tercostal spaces; but at its lowest part comes into relation with the 
sides of the bodies of the last two dorsal vertebra. 

The THoracic GANGLIA are twelve in number at each side. They 
are flattened and triangular, or irregular in form, and present the 
peculiar reddish-grey colour and pearly lustre of sympathetic 
ganglia in general; they rest against the heads of the ribs, and are 
covered by the pleura costalis. The first two ganglia and the last 
are usually the largest; the latter being situated on the side of the 
body of the last dorsal vertebra. 

Their branches are branches of communication and branches of 
distribution. Some ascending filaments from the first ganglion 

assist in the formation of the vertebral plexus. 

The external or communicating branches, usually two in number 
for each ganglion, communicate with the intercostal nerves. 

The internal or visceral branches proceeding from the five or six 
upper ganglia, are of small size, aad. distributed to the aorta, ceso- 
phagus, vertebral column, and lungs. The branches to the lungs 
proceed from the third and fourth ganglia, and go to join the pos- 
terior pulmonary plexus. The visceral branches of the six lower 
ganglia unite to form the three splanchnic nerves. _ 

e Great splanchnic nerve proceeds from the sixth dorsal gan- 
glion, and receiving the branches of the seventh, eighth, ninth, and 
tenth, passes downwards along the front of the vertebral column, 
and, piercing the crus of the diaphragm, terminates in the semi- 
lunar ganglion. 

The Lesser splanchnic nerve is formed by filaments which issue 
from the tenth and eleventh ganglia; it pierces the crus of the dia- 
phragm, and joins the solar plexus near the middle line. 
~The Third or renal splanchnic nerve proceeds from the last 
thoracic ganglion, and, piercing the eed pee terminates in the 
renal plexus. When absent, the place of this nerve is supplied by 
the lesser splanchnic. 
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The Semilunar ganglion is a large, irregular, gangliform body, 
pierced by numerous openings, and appearing like the aggregation 
of a. number of smaller ganglia, having spaces between them. It is 
situated by the side of the coeliac axis and root of the superior 
mesenteric artery, and extends outwards to the supra-renal capsule. 
The ganglia communicate both above and below the coeliac axis and 
form a gangliform circle, from which branches pass off in all diree- 
tions, like-rays from a centre. Hence the entire circle has been 
named the solar plewus. 

The Solar or epigastric plewus receives the great and lesser 
splanchnic nerves; :the termination of the right pneumogastric 
nerve ; some filaments from the right phrenic nerve ; and sometimes 
one or two from the left. It sends forth numerous filaments which 
accompany, under the name of pleases, all the branches given off 
by the abdominal aorta. Thus we have, derived from the solar 
plexus, the— 


Phrenic, or diaphragmatic Renal plexuses, 


plexuses, Superior mesenteric plexus, 
Gastric plexus, Aortic plexus, 
Hepatic plexus, Spermatic plexuses, 
Splenic plexus, Inferior mesenteric plexus. 


Supra-renal plexuses, 


In connexion with the phrenic pleeus of the right side, there is 
described a small ganglhon diaphragmaticum, which is situated 
near the supra-renal capsule. In this ganglion branches of the 
right phrenic nerve communicate with those of the sympathetic. 

The Supra-renal plexuses are remarkable for their large size, 
and 4 a ganglion, which has received the name of ganglion supra- 
renale. 

The Renal plexuses are large, and receive the third splanchnic 
nerve. 

The Superior mesenteric plexus has several small ganglia at the 
root of the artery ; and its nerves, which are whiter than those of 
the other plexuses, form a kind of nervous sheath to the artery and 
its branches. 

The Aortic plexus is a continuation of the solar plexus down- 
wards on the aorta, for the supply of the inferior branches of that 
trunk ; it receives also branches from the renal plexuses and lumbar 
ganglia. Itis the source of origin of the inferior mesenteric plexus 
and part of the spermatic plexus, and terminates below in the 
hypogastric plexus. It likewise distributes branches on the inferior 
vena cava. 

The Spermatic plewus is derived from the renal plexus, but 
receives filaments from the aortic plexus. 

The Inferior mesenteric plewus is derived chiefly from the aortic 
plexus. 
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The lumbar portion of the trunk of the sympathetic is situated 
on the vertebral column, close to the anterior border of the psoas 
magnus muscle. It is continuous above, under the edge of the 
diaphragm, with the thoracic portion of the nerve, and below it 
descends upon the sacrum, in front of the anterior sacral foramina, 
to - coccyx. It presents four small ganglia and an intermediate 
cord. 

The Lumbar ganglia, four in number at each side, of a pearly 
grey colour and fusiform shape, are situated on the anterior part of 
the bodies of the lumbar vertebree. 

The branches of the lumbar ganglia are branches of communi- 
eation and branches of distribution. 

The eaternal or communicating branches, two or three in number 
from each ganglion, and longer than in the other regions, communi- 
cate with the lumbar nerves. 

The internal or visceral branches consist of two sets; the upper 
pass inwards in front of the abdominal aorta, and join the aortic 
pleeus ; the lower cross the common iliac arteries, and unite over 
the oS ea of the sacrum to form the hypogastric plexus. 

The Hypogastric plexus is formed by the termination of the 
aortic plexus, and by the union of branches from the lower lumbar 
ganglia. It is situated over the promontory of the sacrum, between 
the two common iliac arteries, and bifurcates inferiorly into two 
lateral portions, inferior hypogastric pleeuses, which communicate 
with branches from the third and fourth sacral nerves. It distri- 
' butes branches to the viscera of the pelvis, and sends filaments 
which accompany the branches of the internal ilac artery. 


SACRAL PORTION OF THE SYMPATHETIC NERVE. 


The Sacral ganglia are four or five in number at each side. 
They are situated on the sacrum, close to the anterior sacral 
foramina, and resemble the lumbar ganglia in form and mode of 
connexion, although much smaller in size. 

The eaternal or communicating branches are two from each 
ganglion, which pass outwards to communicate with the anterior 
sacral nerves and with the coccygeal nerve. 

The internal or visceral branches communicate very freely with 
the inferior hypogastric plexuses, and are distributed to the pelvic 
viscera. The last pair of sacral ganglia give off branches which 
join a small ganglion, situated on the first bone of the coccyx, called 
the ganglion impar, or azygos. This ganglion serves to connect 
the extremities of the two sympathetic nerves. It gives off a few 
small branches to the coccyx and rectum and communicates with 
the coccygeal nerve. 
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CHAPTER X. 
ORGANS OF SENSE, 


THE organs of sense, the instruments by which the animal frame 
is brought into relation with surrounding nature, are five in 
number. Four of these organs are situated within the head; viz., 
the apparatus of smell, sight, hearing, and taste; the remaining 
organ, that of touch, is resident in the skin, and distributed over 
the surface of the body. 


THE NOSE AND NASAL FOSS. 


The organ of smell consists essentially of two parts: one external, 
the nose ; the other internal, the nasal fosse. 

_ The nose is the triangular pyramid which projects from the 
centre of the face, immediately above the upper lip. Superiorly it 
is connected with the forehead by means of a narrow bridge; in- 
feriorly, it presents two openings, the nostrils, which overhang the 
mouth, and are so constructed that the odour of all substances 
must be received by the nose before they can be introduced within 
the lips. The septum between the openings of the nostrils is 
called the columna. Their entrance is guarded by a number of 
stiff hairs (vibrissce) which project .across the openings, and act as 
a filter in preventing the introduction of foreign substances, such 
as dust or insects, with the current of air intended for respiration. 

The anatomical elements of which the nose is composed, are, 
1. Integument. 2. Muscles. 3. Bones. 4. Fibro-cartilages. 
5, Mucous membrane. 6. Vessels and nerves. 

1. The Integument forming the tip (lobulws) and wings (ale) of 
the nose is extremely thick and dense, so as to be with difficulty 
separated from the fibro-cartilage. It is furnished with an abun- 
dance of sebaceous glands, which, by their oily secretion, protect 
the extremity of the nose under alternations of temperature. The 
sebaceous matter of these glands becomes of a dark colour near the 
surface, from altered secretion, and also from attraction of the car- 
bonaceous matter floating in the atmosphere; hence the spotted 
appearance which the tip of the nose presents in large cities. When 
the integument is firmly compressed, the inspissated sebaceous 
secretion is squeezed out, and taking the cylindrical form of the 
excretory ducts of the glands, has the appearance of small white 
maggots (grubs; comedones) with black heads. 

2. The Muscles are brought into view by reflecting the in- 
tegument; they are the pyramidalis nasi, compressor naris, 
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dilatator naris, levator labii superioris aleeque nasi, and depressor 
alze nasi. They have been already described with the muscles of 
the face. 

3. The Bones of the nose are, the nasal, and nasal processes of 
the superior maxillary. 
’ 4. The Fibro-cartilages give form and stability to the nose, pro- 
viding, at the same time, by their elasticity, against injuries. They 
are five in number, namely, the— 


Fibro-cartilage of the septum, 
Two lateral fibro-cartilages, 
Two alar fibro-cartilages. 


The Fibro-cartilage of the septum, somewhat triangular in form, 
divides the nose into its two nostrils. It is connected above with 
the nasal bones and lateral fibro-cartilages; behind, with the eth- 
moidal septum and vomer; and below, with 
the palate processes of the superior maxil- 
lary bones. ‘The alar fibro-cartilages and 
columna move freely on the fibro-cartilage 
of the septum, being but loosely connected 
with it by perichondrium. 

The Lateral fibro-cartilages are also trian- 
gular; they are connected, in front, with 
the fibro-cartilage of the septum; above, 
with the nasal bones; behind, with the 
nasal processes of the superior maxillary 
bones; and below, with the alar fibro-carti- 
lages. 

_ Alar fibro-cartilages (lower lateral carti- 
lages).—Each of these cartilages is curved 
so as to correspond with the walls of the 
nostril, to which it forms a kind of rim. 
The inner portion is loosely connected with 
the same part of the opposite cartilage, to 
form the colwmna, It is expanded and thickened at the point of 
the nose, to constitute the lobe; and on the side makes a curve 
corresponding with that of the ala. This curve is prolonged back- 
wards and downwards in the direction of the posterior border of the 
ala by three or four small fibro-cartilaginous plates (sesamoid car- 
tilages, cartilagines minores), which are appendages of the alar 
fibro-cartilage. 

~ The whole of these fibro-cartilages are connected with each other, 
and to the bones, by perichondrium, which, from its membranous 
structure, permits of the freedom of motion existing between them. 


Fig. 287.* 


_ * The fibro-cartilages of the nose. 1. One of the nasal bones. 2. Cartilage 
of the septum. 3. Lateral cartilage. 4, Alar cartilage. 5. Central portions 
of the alar cartilages which constitute the columna. 6. Cartilagines minores 
or sesamoid cartilages. 7. The nostril. — ; 
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5. The Mucous membrane lining the interior of the nose, is con- 
tinuous with the skin externally, and with the pituitary membrane 
of the nasal fossee within. Around the 
entrance of the nostrils it is provided 
with the vibrisse. 

6. Vessels and nerves.—The Arteries 
of the nose are, the lateralis nasi from 
the facial, and the nasalis septi from 
the superior coronary. 

Its Nerves are, the facial, infra- 
orbital, and nasal branch of the oph- 
thalmic. 


NASAL FOSSA. 


To obtain a good view of the nasal 
fosse, the faee must be divided through 
the nose by a vertical incision, a little 
to one side of the middle line. 

The Nasal Fosse are two irregular, 
compressed cavities, extendi ck- 
wards from the nose to the pharynx. 
They are ‘bounded superiorly by the 
lateral cartilages. of the nose, and by the nasal bones,'ethmoid, and 
sphenoid ; inferiorly, by the hard palate; and, in the middle line, 
they are separated by a bony and fibro-cartilaginous septum. A 
plan of the boundaries of the nasal fossz will be found at page 77. 

On the outer wall of each fossa, in the dried skull, are t TO- 
jecting processes, termed spongy bones. The two superior belong 
to the ethmoid, the inferior is a separate bone. In the fresh fossze 
these are covered with mucous membrane, and serve to increase the 
surface of that membrane by their prominence and convoluted form. 
The space intervening between the superior and middle spongy bone 
is the superior meatus ; the space between the middle and inferior 
the middle meatus ; and that between the inferior and the floor of 
the fossa the inferior meatus. 

These meatuses are passages which extend from before backwards, 
and it is in circulating through and amongst them that the atmo- 
ae deposits its odorant particles upon the mucous membrane, 
There are several openings into the nasal fosse; thus,in the 
superior meatus are the openings of the sphenoidal and posterior 
ethmoidal cells; in the middle, the anterior ethmoidal cells, frontal 
sinuses, and antrum maxillare; and, in the inferior meatus, the 
termination of the nasal duct, and of the Eustachian tube. In the 
dried bone there are two additional openings, the spheno-palatine 


* The fibro-cartilages and bones of the nose viewed from the side. 1. Nasal 
bone. 2. Nasal process of the superior maxillary bone. 3. Cartilage of the 
septum. 4, Lateral cartilage. 5,5. Alar cartilage. 6. Inner portion of the 
alar cartilage. 7. Sesamoid cartilages. 8. Areolar tissue of the ala nasi. 
9. Aperture of the nostril. 
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and the anterior palatine foramen; the former being situated in 
the superior, the latter in the inferior meatus. 

The Mucous membrane of the nasal 
fosse is called pitwitary, or Schneide- 
rian. The former name being derived 
from the nature of its secretion, the if 
latter from Schneider, who was the first 
to show that the secretion of the nose , ~ 
proceeded from the mucous membrane, 
and not from the brain, as was pre- 
viously imagined. It is closely adherent 
to the periosteum, constituting what is 
called a fibro-mucous membrane, and 
is continuous with the general gastro- 
pulmonary mucous membrane. From —SSSS 
the nasal fosse it may be traced through the openings in the 
meatuses, into the sphenoidal and 
ethmoidal cells; into the frontal Fig. 290.+ 
sinuses; into the antrum maxil- 
lare; through the nasal duct to 
the surface of the eye, where it is 
continuous with the conjunctiva ; 
along the Eustachian tubes into 
the tympanum and mastoid cells, 
to which it forms the lining mem- 
brane; and through the posterior 
nares into the pharynx and mouth, 
and thence through the lungs and 
alimentary canal. 

The surface of the membrane is 
furnished with laminated squa- 
mous epithelium near the aperture 
of the nares, and with ciliated 
columnar epithelium in the respi- 
_ ratory tract; in the latter it is 
also furnished with mucous glands, 
which are especially numerous on 
the septum at its posterior part. 
The mucous membrane which 
covers the upper and middle tur- 


* A section of the mucous membrane in the olfactory region. 1. Coloured 
part of the epithelium. 2. Nucleus. 3. Deeper part, containing olfactory cells 
and filaments. 4. Connective tissue. 5,5. Mucous glands. 6. Nerve twigs 
giving off terminal branches. 

+ Olfactory cells and nerve terminations. A. Olfactory cells from frog. 
B. From man. ©. Filaments of olfactory nerve from dog. 1. Epithelial cells, 
extending deeply into ramified processes, 2. Olfactory cells. 3. The rod-like 

rocesses of olfactory cells, 4, Their ciliated extremities. 5, Their central 
laments. 
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binated bones and the upper part of the septum (the olfactory tract) 
is of a darker colour, softer and more pulpy, its epithelium is 
columnar and non-ciliated, and the epithelial processes are prolonged 
at.their deep extremities into threads which appear to join the 
connective tissue corpuscles. It also contains numerous glands, 
but these are more simple than the glands of the respiratory tract. 
Mingled with the cells of the columnar epithelium are certain 
peculiar rod-like bodies, each of which is connected with, or grows 
out from a nucleated cell (olfactory cell), while from the deeper 
surface of the same cell proceeds a fine thread, which is supposed 
to be continuous with a filament of the olfactory nerve, although 
this has never been satisfactorily proved. They bear a striking 
resemblance to the retinal rods and cones. 

Vessels and Nerves.—The Arteries of the nasal fossee are the an- 
terior and posterior ethmoidal, from the ophthalmic; and spheno- 
palatine and pterygo-palatine from the internal maxillary. 

The Nerves are, olfactory, spheno-palatine and naso-palatine from 
Meckel’s ganglion, and nasal branch of the ophthalmic. 

The filaments of the olfactory nerves differ from those of the 
cerebral and spinal nerves generally, in being devoid of the white 
matter of Schwann, they form a fine anastomotic network, and 
probably terminate in the olfactory cells above described. In the 
frog the olfactory fibres have been observed breaking up into a 
whole bundle of fine, pale, varicose fibrils which perforate the 
mucous membrane, and each of these appears then to join an 
olfactory cell (Schultz and Kélliker). 


ORGAN OF VISION. 


The organ of vision consists of the two eyes and their con- 
nexions with the brain. 

The eyes are situated in the orbital fossa, on each side of the 
upper part of the face; they are freely moveable in consequence of 
being surrounded by fat and contained in a smooth fibrous capsule 
(capsule of Tenon), and have numerous muscles to perform their 
movements. They are protected from external violence by — 
situated in cavities with osseous walls, and have in front bo 
cleansing and protective save against the intrusion of foreign 
bodies. The fossee in which the eyes are situated have their axes" 
directed outwards, but the eyes themselves are directed much more 
forwards, varying, however, in their direction with the distance or 
nearness of the object looked at, their axes being parallel in looking - 
at distant objects, but converging slightly when near objects are 
viewed. The optic nerves follow the direction of the orbits, and 
therefore enter the eyeballs on their nasal side. 

We shall in the first place give a short account of those struc- 
tures which, although not essential to vision, are provided for the 
protection of the anterior part of the eye. 


. 
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These appendages of the eye (tutamina oculi) are, the eyebrows, 
eyelids, eyelashes, conjunctiva, caruncula lachrymalis, and lachrymal 
apparatus, 


APPENDAGES OF THE EYE. 


The Hyebrows (supercilia) are two prominent arches of integu- 
ment which overlie the superciliary ridges of the frontal bone. They 
are covered with short, stiff hairs directed obliquely upwards and 
outwards, and are connected beneath with the orbicularis palpe- 
brarum, occipito-frontalis, and corrugator supercilii muscles, by 
which they are moved. ‘They serve to shade the eyes from too vivid 
light, to protect them from the entrance of dust from above, and to 
carry the moisture from the forehead on to the temple and lateral 
parts of the face, and so prevent its entering the eyes. 

The Hyelids (palpebre) are two moveable folds, which serve by 
their closure to protect the anterior part of the eye from injury, or 
to exclude the light, as during sleep. When open they have an 
elliptical fissure between them (rima palpebrarum), and it is upon 
the size of this that the apparent size of the eye depends. ‘The 
angles of junction of the two lids are called canthi. The outer 
canthus is acute, so that but a small space is left between the lids ; 
the inner canthus is prolonged for a short distance towards the 
nose, and a triangular space called lacus lachrymalis is left between 
the lids in this situation. At the commencement of this space, 
upon the edge of each of the lids, is a small angular projection, the 
lachrymal papilla; and at the apex of each papilla is. a small 
orifice, punctum lachrymale, the commencement of the lachrymal 
canal. 

. The eyelids have entering into their structure, integument, orbi- 
cularis palpebrarwum muscle, tarsal cartilages, Meibomian glands, 
and conjunctiva. 

The areolar tissue of the skin of the eyelids is remarkable for its 
looseness, and the absence of adipose substance ; it is particularly 
liable to serous infiltration. 

The fibres of the orbicularis are for the most part thin and pale, 
but a thicker band of fibres has been found internal to the eye- 
lashes, constituting the ciliary muscle of Riolan. 

The Tarsal cartilages are two thin plates of fibro-cartilage, about 
an inch in length, which give form and support to the eyelids. 
The wpper cartilage is of a semilunar form, thicker in the middle 
than at its extremities ; its lower border is broad and flat, its upper 
thin and gives attachment to the levator palpebree muscle and the 

alpebral ligament. he lower cartilage, narrower than the upper, 
is situated in the substance of the lower lid. Its upper border is 
flat, and corresponds with the flat edge of the upper cartilage; the 
lower border is attached to the palpebral ligament. 

Near the inner canthus, the tarsal cartilages terminate, at the 


commencement of the lacus lachrymalis, and are attached to the 


margin of the orbit by the tendooculi. At their outer extremity 
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they terminate at a short distance from the canthus, and are 
retained in position by a fibrous band which is part of the pal- 
pebral ligament, and is called the 


Fig. 291.* eaternal tarsal li t. 

The Pabpebeat ligament (broad 
= tarsal ligament) is a fibrous mem- 
brane which is firmly attached to 
the periosteum around the mar- 
gin of the orbit, and to the internal 
free edges of the tarsal cartilages. 
It is thick and dense for the outer 
half of the orbit, but becomes thin 
to its inner side. Its use is to re- 
tain the tarsal cartilages in their 
place, and give support to the lids. 

The Meibomian glands are im- 
bedded in grooves on the under sur- 
face of each tarsal cartilage, and 
are distinctly seen on examining the inner aspect of the lids. 
They have the appearance of parallel strings of pearls, about thirty 
in number in the upper cartilage, and somewhat fewer in the 

lower; they open by minute 

Fig. 292.+ foramina on the edges of the 

lids. They correspond in 
length with the breadth of 
the — and _ con- 
sequently longer in the upper 
than in he inne lid. Hach 
gland consists of a single 
lengthened follicle or tube, 
into which a number of small 
clusters of glandular vesicles 
open ; the latter are so nume- 
rous as almost to conceal the 
tube by which the secretion 
is poured out on the edges 


* Appendages of the eye. 1, Superior tarsal cartilage. 2. Lower border 
of the cartilage on which are seen the openings of the Meibomian glands. 
3. Inferior tarsal cartilage ; along the upper border of this cartilage the open- 
ings of the Meibomian glands are likewise seen. 4. Lachrymal gland; its 
superior or orbital portion, 6. Inferior or palpebral portion, 6. h 
ducts, 4%. Plica semilunaris. 8. Caruncula lachrymalis. 9. Puncta lachry- 
malia of the lachrymal canals. 10. Superior lachrymal canal. 11. or > 
lachrymal canal. 12, Lachrymal sac, 14, Dilatation of the nasal duct, where 
it opens into the inferior meatus of the nose, 15. Nasal duct. 

+ Meibomian glands, as seen upon the inner side of the eyelids, 1, Upper 
lid. 2. Lower lid, 8,8. Conjunctiva. 4, Apertures of the eihominn glands, 
forming a row along the free border of each eyelid. 5, 5. Papille lachrymales. 
6, 6. Puncta lachrymalia, 7, Apertures of the efferent duct of the lachrymal 
gland, : 
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of the lids. Occasionally an arch is formed between two of the 
follicles, producing a graceful appearance. 

The edges of the eyelids are furnished with strong, short, curved 
hairs, called eyelashes (cilia), arranged in two or more rows; those 
of the upper lid curving upwards, and those of the lower down- 
wards, so as not to interlace with each other in the closure of the 
lids, and prove an impediment to the opening of the eyes. Their 
follicles are supplied with sebaceous glands like those of other hairs. 

The Conjunctiva is the mucous membrane of the eye. It covers 
the whole of its anterior surface, and is reflected on the lids so as 
to form their internal layer. It is continuous with the general 
gastro-pulmonary mucous membrane, and sympathizes in its affec- 
tions, as may be observed in various diseases. [rom the surface of 
the eye it may be traced through the lachrymal ducts into the 
lachrymal gland, along the edges of the lids it is continuous with 
the mucous lining of the Meibomian glands, and at the inner angle 
of the eye it may be followed through the lachrymal canals into the 
lachrymal sac, and thence downwards through the nasal duct into 
the inferior meatus of the nose. Where it covers the cornea the 
conjunctiva is thin, transparent, and inseparable from the corneal 
substance; it ee to consist of epithelial cells alone. In the 
conjunctiva at the circumference of the cornea a plexus of vessels 
is found, but this never extends entirely across the latter. The 
conjunctiva over the sclerotic is also thin and transparent, but is 
loosely applied and glides freely over the surface of the eyeball; 
it is freely supplied with blood by an irregularly disposed plexus 
of vessels. ‘These vessels are readily distinguished from those of 
the sub-conjunctival tissue, by the latter radiating in nearly straight 
lines from the circumference of the cornea, and by their not gliding 
over the surface of the sclerotic on pressure. The sclerotic con- 
junctiva consists of stratified epithelium with an elastic basement 
membrane. 

The palpebral conjunctiva is thick, opaque, and red; it presents 
numerous papillee on its surface, and very closely resembles ordinary 
mucous membrane in structure. It consists of several layers of 
nucleated epithelium, a basement membrane, and elastic submucous 
tissue; in the latter, numerous simple follicles are found, and near 
the reflected portion, certain racemose glands, similar in structure 
to the lachrymal gland. 

Between the eyelids and ball of the eye the conjunctiva forms an 
upper and lower fold, which are called the superior and inferior 
ilpebral folds (retro-tarsal folds); it is in these that minute foreign 
i ies frequently become lodged. 

The Caruncula lachrymalis is the small reddish body which 
occupies the lacus lachrymalis at the inner canthus of the eye. In 
health it presents a bright pink tint ; in sickness it loses its colour 
and becomes pale. It 1s studded with fine hairs, and consists of a 
dozen racemose sebaceous glands, with some few fat cells inter- 
mingled, 
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Immediately to the outer side of the caruncula is a slight dupli- 
cature of the conjunctiva, called plica semilunaris ; it is simply a 
fold of conjunctiva, and is the rudiment ofthe third lid or mem- 
brane nictitans of birds. . 

Vessels and Nerves.—The eyelids and other appendages of the 
eye are supplied with blood by the nasal, palpebral, and lachrymal 
branches of the ophthalmic, and the angular branch of the facial 
artery. The nerves are derived from the facial and fifth nerves, 


LACHRYMAL APPARATUS, 


The Lachrymal apparatus consists of the lachrymal gland with 
its excretory ducts; the puncta lachrymalia and lachrymal canals ; 
the lachrymal sac and nasal duct. 

The Lachrymal gland is situated at the upper and outer part of 
the orbit, in a depression of the orbital plate of the frontal bone, 
with the periosteum of which bone it is connected by fibrous bands ; 
by its under surface it is in relation with the globe of the eye, and 
the superior and external rectus muscles. It is oval in shape, 
about three-quarters of an inch long, convex on its upper and con- 
cave on its under surface. The anterior portion is frequently 
separated from the rest by a slight depression, and is then de- 
scribed as the palpebral portion ; it is situated in the upper eyelid, 
and extends downwards to the superior margin of the tarsal carti- 
lage. The gland consists of a number of aggregated racemose 
glands, similar in structure to the salivary and mucous glands. 
The secretion is conveyed away by from eight to twelve small ducts 
which run for a short distance beneath the conjunctiva, and open 
on its surface by separate orifices, about a twentieth of an inch 
apart, the greater number in the fold above the outer canthus, and 
two of them in the fold below. 

The Lachrymal canals commence at the minute openings, puncta 
lachrymalia, seen on the lachrymal papillee of the lids at the outer 
extremity of the lacus lachrymalis, and proceed inwards to the 
lachrymal sac, where they terminate beneath a valvular semilunar 
fold of mucous membrane (valve of Huschke). The superior duct 
is the narrower and longer of the two, it at first ascends and then 
suddenly turns inwards towards the sac, forming an abrupt angle. 
The inferior duct forms the same kind of angle, by descending at 
first and then turning abruptly inwards. Both canals are dilated 
where they are bent. A valve-like projection (valve of Foltz) has 
been described as projecting from the side into the interior of the 
vertical portion of each canaliculus; it seems to be sufficient to 
close the tube completely when it is flattened by the orbicularis and 
tensor tarsi muscles. It no doubt prevents the tears being driven 
back when such pressure is applied, as in winking; and as a con- 
sequence they are then driven forward into the lachrymal sac. The 
two fasciculi of the tensor tarsi muscle are inserted into the canali- 
culi, and serve to draw them inwards and compress them, 

The Lachrymal sac is the dilated upper extremity of the nasal 


GLOBE OF THE EYE. 561 


duct. It is lodged in the groove of the lachrymal bone, and is often 
distinguished internally from the nasal duct by a semilunar or cir- 
cular valve. The sac consists of mucous membrane, but is covered 
in and retained im place by a fibrous expansion, derived from the 
tendon of the orbicularis, which is inserted into the ridge on the 
lachrymal bone; it is also covered by the tensor tarsi muscle, which 
arises from the same ridge, and in its action on the lachrymal canal 
makes pressure on the lachrymal sac. 

The nasal duct is a short canal, about three-quarters of an inch in 
length, directed downwards, backwards, and a little outwards to the 
inferior meatus of the nose, into which it opens. It is lined by 
mucous membrane, which is continuous with the conjunctiva above, 
and with the pituitary membrane of the nose below; it frequently 
forms an imperfect valve (valve of Hasner) at the lower opening of 
the duct. 

Vessels and Nerves.—The lachrymal gland is supplied with blood 
by the lachrymal branch of the ophthalmic artery, with nerves by 
the lachrymal branch of the ophthalmic, and the orbital branch of 
the superior maxillary. 


GLOBE OF THE EYE. 


The globe or ball of the eye is irregularly spheroidal in form, 
having the segment of fe eae 
a smaller sphere (the a 
cornea) projecting from — 
it anteriorly, and being 
slightly flattened be- 
hind. Its transverse 
diameter is an inch, its 
antero - posterior and 
vertical diameters being / 
_@ little short of this | 
(96 in.). Around the | 
eyeball is a layer of 
fascia which separates 
it from the fat of the 
orbit, and enables it to 
move smoothly; this is 
the so-called tunica va- 
ginalis oculi, or capsule 


* General diagram of the eye. 1. Cornea. 1’, Corneal conjunctiva. 2. Scle- 
rotic. 2’. Sheath of the optic nerve, which is seen to be continuous with the 
sclerotic. 3. Vascular layers of the choroid. 3’. Pigmentary layer. 4, Ra- 
diating portion of the ciliary muscle. 4’. Cut fibres of circular portion, or 
muscle of Miller. 5,5. Ciliary processes. 6. Posterior chamber of the aqueous 
humour. 7,7. Iris. 8. Optic nerve. 8’. Optic cumulus. 8”. Yellow spot. 
9. Ora serrata. 10. Canal of Petit. 11, Anterior chamber of the aqueous 
humour. 12. Crystalline lens. 13. Chamber of the vitreous humour. 14, Canal 
of Schlemm. +r. Nervous layers of the retina. 1’. Bacillary and molecular 
layers of the retina, 
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of Tenon; it is pierced by the tendons of the straight and oblique 
muscles, and is connected with the sclerotic by means of delicate 
fibrous threads. 

The globe of the eye is composed of a strong external fibrous 
coat, called the sclerotic, with its clear anterior portion, the cornea ; 
a middle vascular and pigmentary covering, the choroid, which is 
also continued forwards to form a partition, the iris; and an m- 
ternal nervous tunic, the retina. 1t encloses certain refracting 
media, for the purpose of bringing rays of light to a focus on ‘the 
retina; these are the vitreous and aqueous humour, and the crystal- 
line lens. 

EXTERNAL TUNIC.—Sclerotic.—The sclerotic (oxAnpdos, hard) forms 
the outer covering of the posterior four-fifths of the globe of the 
eye. It is continuous posteriorly with the sheath of the optic nerve 
derived from the dura mater, and is pierced by the ciliary nerves 
‘and arteries. Anteriorly its fibres are continuous with the trans- 
parent ones of the cornea. It is thickest behind, but is strengthened 
in front by an expansion of the recti tendons, forming the tunica 
albuginea; this is covered for the greater part of its extent by the 
conjunctiva, and by reason.of its brilliant whiteness gives occasion 
to the common expression, “the white of the eye.” In structure 
the sclerotic is found to consist of white fibrous tissue, with some 
few elastic fibres and a great number of stellar nucleated cells; the 
fibres are arranged in bundles which run both longitudinally and 
transversely, the superficial layers being chiefly longitudinal. The 
inner surface of the sclerotic is in contact with the choroid, and is 
connected to it by means of numerous threads of fibrous tissue, 
and by small vessels, these being tinged with the pigmentary 
matter of the choroid have a brown appearance, and hence the 
term membrana fusca is applied. At the entrance of the optic 
nerve a thin cribriform lamella, lamina cribrosa,* takes the place of 
the sclerotic; it is pierced by a number of minute openings for the 
passage of the nervous filaments, and in the centre by a 1 
opening called porus opticus, for the entrance to the eyeball of 
arteria centralis retine. 

The Cornea (corneus, horny) is the transparent prominent layer 
which constitutes the anterior fifth of the globe of the eye. Itis 
circular, concavo-convex, and resembles a watch-glass. When ex- 
amined from the exterior, its vertical diameter is seen to be about 
one-sixteenth shorter than its transverse, in consequence of the 
overlapping above and below of the margin of the sclerotic; on 
the interior its outline is circular. It is continuous with the 
sclerotic, and is connected with the iris, choroid, and ciliary pro- 
cesses. ‘The thickness of the cornea is from ; to 3; of an inch; 


* The lamina cribrosa is generally described as the continuation of the scle- 
rotic, but it seems more probable (as Dr. T. Reid suggests) that itis continuous 
with the choroid ; indeed, in an inflamed eyeball the fibres of the lamina have 
been distinctly traced into the choroid. 
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it is generally the same throughout, except at the outer edge, where 
it becomes a little thinner. 

Structuwre.—The cornea is divisible into four layers; these are, 
1. Conjunctival epithelium; 2. Anterior elastic lamina; 3. Cornea 
propria; and 4. Membrane of Descemet or Demours. 

The first of these has been already described. The anterior 
elastic lamina is a transparent and apparently structureless layer, 
haying an average thickness of from 3,55 to yoo Of an inch; it is 
highly elastic, shreds of it curling up im- ; 
mediately when detached. It is connected Hig: 204." 
with the next layer by fine threads which SnhittitOrithee 
run into the substance of the latter. The 
cornea propria forms the bulk of the cornea. 
It consists of numerous layers of delicate 
transparent fibres, which are continuous 
externally with those of the opaque scle- 
rotic. Between the strata nucleated cells 
are found, which freely anastomose with 
each other, and appear to be stellate in 
sections made parallel to the surface of the 
cornea. The membrane of Descemet or De- 
mowrs forms the posterior layer of the 
cornea, and lines the chamber of the 
aqueous humour; it consists of an elastic 
and an epithelial layer. The elastic layer 
(posterior elastic lamina of Bowman) is 
about sg55 of an inch in thickness, and = 
resembles in all respects the anterior elastic 
lamina above described. The epithelium consists of a single layer 
of irregularly shaped nucleated cells. At the edges, the membrane 
of Descemet breaks up into threads, some of which are continued 
- on to the iris to form the ligamentum pectinatum, others termi- 
nate in the inner wall of the canal of Fontana, and some few are 
connected with the ciliary muscle, 

Mippiz tunic.—The second or middle tunic of the eyeball is 
formed by the choroid, ciliary muscle, and iris, the ciliary processes 
being appendages developed from its inner surface. 

The Choroid (xéprov cidos, like the choroid, that is to say, “ vas- 
cular,”) is of a ch chocolate-brown colour on its external surface, 
and deep black within. It is connected to the sclerotic by means 
of the fine areolar tissue called membrana fusca, by vessels and 
nerves. Internally, it is in simple contact with the retina. It is 
pierced posteriorly for the passage of the optic nerve, and is con- 
nected anteriorly with the iris, ciliary processes, and the line of 
junction of the cornea and sclerotic. 

The choroid is composed of three layers, two of which are vas- 


* A vertical section of the cornea of an adult, showing the layers of which 
it is composed, 
002 
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cular, and the third, pigmentary. The eternal, or venous layer, 
consists principally of veins, the smaller branches of which are 


Fig. 295,* 
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arranged in whorls (vasa vorticosa) round the chief trunks four or 
five in number. Between the meshes of the veins are stellate pig- 
mentary cells, which are connected together so as to form a fine 
web. The middle or arterial layer of the choroid (tunica Rwys- 
chiana) is formed principally of the ramifications of minute 
arteries, which form a complete network with very fine meshes. It 

is reflected inwards so as to form the ciliary processes. 
The inner layer (membrana pigmenti) consists of cells containing 
pigment; these are hexagonal in 


Fig. 296.4 form and are arranged like the tiles 

BS of a tesselated paveliene Throughout 
- the whole of the proper choroid these . 

MERGE oolls are arranged in a single layer, 

2 and their nucleus remains clear, but 

ins on the ciliary processes and back of the 

oes iris there are several layers, and the nu- 

ry 288 clei of the cells become obscured by the 

ba abundance of pigmentary matter. 


A structureless transparent membrane (membrane of Bruch) has 
been described as lying between the tunica Ruyschiana and the pig- 
mentary layer. 


* Dissection of the eyeball, showing its second tunic, and the mode of dis- 
tribution of the vene vorticose of the choroid. 1. Part of the sclerotic coat. 
2. Optic nerve. 3, 3. Choroid coat. 4. Ciliary ligament. 5. Iris. 6, 6. Venez 
vorticose. 7,7. Trunks of the venx vorticose at the point where they have 
pierced the sclerotica. 8, 8, Posterior ciliary veins, which enter the ayeall in 
company with the posterior ciliary arteries, by piercing the sclerotic at 9. 
10. One of the long ciliary nerves, accompanied by a long ciliary vein. 

+ Pigmentary layer of the choroid. 1. The cells as seen from the surface. 
2. The same viewed edgeways. 3. The fine pigment which fills the cells. ~ 
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In some animals the pigmentum nigrum of the posterior wall of 
the eyeball is replaced by a layer of considerable extent, and of 
metallic brilliance, called tapetwm; it appears to consist chiefly of 
white fibrous tissue. 

At the junction of the sclerotic and cornea with the choroid 
and iris, a small venous canal is found, called the canal of Schlemm 
or Fontana (sinus circularis iridis); it communicates with the 
venous trunks of the choroid. This canal seems to be more con- 
stant in the lower animals than in man, and has been observed to 
be very large in the negro (Dr. Reid); its place is frequently taken 
by several small veins. 

The Ciliary muscle (formerly described as the ciliary ligament) 
is situated internally to the canalof Schlemm. It forms a greyish- 
white rmg round the anterior part of the choroid, and is found to 
consist of unstriped muscular tissue, the fibres of which are con- 
nected in front with the inner surface of the sclerotic, and the 
fibres of the membrane of Descemet; they pass inwards and back- 
wards, and are attached to the choroid opposite and beyond the 
ciliary processes. Besides these fibres there are others, situated 
more internally, at the base of the ciliary processes ; these are dis- 
posed circularly, and consti- a, 
tute the circular muscle of Hig. 297. 

Miiller (sphincter ciliaris). 

The Jris (iris, a rainbow) is 
so named from its variety of 
colours in different indivi- 
duals; it consists of muscular 
and fibrous tissue with pig- 
mentary cells, the latter being 
interspersed throughout the 
tissues, as well as forming a 
distinct posterior layer. The 
colour of the iris depends on 
the quantity and arrangement 
of the pigment cells; when 
the cells are in small quan- 
tity they are chiefly confined 
to the posterior layers, and 
the iris as seen from the front has a blue colour; but when in 
greater quantity, they are also dispersed through the tissues, and a 
grey or brown colour is the result. By its outer edge the iris is 
connected with the choroid and sclerotic; by its inner it forms the 
boundary of a circular opening called the pupil; its anterior sur- 
face looks towards the cornea and is free; its posterior, looking 


* Anterior segment of a transverse section of the globe of the eye, seen from 
within. 1. Divided edge of the three tunics; sclerotic, choroid (the dark 
layer), and retina, 2. Pupil. 3. Iris, the surface presented to view in this 
section being the uvea. 4. Ciliary processes. 5. The scalloped anterior 
border of the retina. 
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towards the ciliary processes and lens, is in contact with them 
throughout greater part of its extent. 

The muscular tissue of the iris is of the unstriped variety. It con- 
sists of two sets of fibres, one of which is disposed circularly round 
the aperture of the pupil, so as to form a sphincter, the con- 
traction of which will diminish the size of the opening; the other 
set is gathered into numerous bands which radiate from the pupil- 
lary margin to the circumference, and serve by their contraction to 
dilate the pupil. 

The pigmentary layer, situated on the posterior surface of the 

iris, is of a deep purple tint, and hence has received the name of 
uvea (like a grape); it is continuous with the inner layer of the 
choroid. 
_ On its anterior surface the fibres of the iris have mingled with 
them some elastic fibres continuous with those of the membrane 
of Descemet, and are so arranged as to produce a festooned appear- 
ance. These festoons are very distinct in the eye of the ox and 
sheep; they form the ligamentum pectinatwm. 

In the foetus a delicate vascular membrane closes in the pupil 
(membrana pupillaris); it disappears about the seventh or eighth 
month. 

The Ciliary processes may be seen in two ways, either by re- 
moving the iris from its attachment to the choroid, when a front 
view of the processes will be obtained, or by making a transverse 

section through the globe of the 
Fig. 298.* eye, when they may be examined 
from behind, as in fig. 297. — 

They consist of about eighty 
triangular folds, about one-third 
of which are smaller than the 
rest, and are interspersed at 
regular intervals. They have 
the same structure as the cho- 
roid, being composed of a vas- 
cular network and an internal 
pigmentary layer. Their peri- 
phery is connected with the 
ciliary muscle; the central bor- 
der is free, and rests against the 
circumference of the lens; the 
anterior surface corresponds 
with the uvea: the posterior 

* Posterior segment of a transverse section of the globe of the eye, seen 
from within. 1. Divided edge of the three tunics. The membrane covering 
the whole internal surface is the retina. 2. The entrance of the optic nerve 
with the arteria centralis retine piercing its centre. 3,3. Ramifications of 
the arteria centralis. 4. Foramen of Soemmering, in the centre of the axis of 
the eye; the shade from the sides of the section obscures the limbus Iuteus 
which surrounds it. 5, A fold of the retina, which generally obscures the 
foramen of Soemmering after the eye has been opened. 
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surface receives the folds of the suspensory ligament of the jens. 
Each of the larger folds measures about ;}, of an inch in length, 
and 3, of an inch in depth. 

InreRNAL TUNIC.—This consists of the retina, with its continua- 
tion forwards, called the pars ciliaris retine. 

The Retina is the imner nervous tunic of the eye, and that on 
which the images of external objects are produced. It is in contact 
by its external surface with the pigmentary layer of the choroid, 
and by its internal surface with the hyaloid membrane of the 
vitreous humour. It is firmly attached to the back part of the eye 
by means of the retinal artery and fibres of the optic nerve which 
enter it,but is loosely applied to the inside of the choroid throughout 
the rest of its extent. It terminates anteriorly, a little behind the 
base of the ciliary processes, in a festooned edge, the ora serrata; but 
from this edge there are continued forwards, over the ciliary pro- 
cesses to the base of the iris, some peculiar, elongated, nucleated 
cells, constituting the pars ciliaris retine. 

In the fresh eye the retina is of a pale pink colour, and is trans- 
lucent, but it soon becomes opaque and yellowish, especially when 
in contact with fluids. At the back part of 
the retina, nearly in the axis of the eye, is 
a spot of a golden-yellow colour—macula 
lutea (called by Soemmering limbus luteus) ; 
it is ellipticalin form, with a long diameter 
of about 5 of an inch, and short diameter 
go Of an inch. In the middle of this is a 
depression, fovea centralis, where, the re- 
tina being thinned, the pigmentary matter 
of the choroid is seen through, hence it 
has the appearance of being a foramen, and was so described by 
Soemmering. This is the 
most sensitive spot of the Fig. 300.4 
retina, and being placed 
near the axis of the eye, 
receivesthe image of that 1% 
partofan object towhich = 
the eye is directed, and = 
of which the most vivid << 
impression is obtained. 

About +5 of an inch 
to the inner side of the 
macula, is the entrance 
of the optic nerve. Here 
there is a slight elevation 


Fig. 299.* 


* Cells of the pars ciliaris retina. 

+ Vertical section of the coats of the eye, at the point of entrance of the 
optic nerve. d. Retina. e. Choroid: f Sclerotic. g. Sheath of the optic 
nerve. h. Fibres of the optic nerve. 7. Central artery of the retina. &. Its 
point of subdivision, /, Lamina cribrosa. 
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(colliculus nervi optici), with a cupped centre, perforated by the 
arteria centralis retine; the artery upon entering immediately 
breaking up into branches. This is the only 
part of the retina from which the power of 
vision is absent. The retina is thickest pos- 
.,  teriorly in the immediate vicinity of the y jee 
“3 nerve, where it has a thickness of 74, of an 
inch, but it thins as it passes forwards, and 
— the ora serrata measures only st, of an 
inch. 

Structwre-—The external layer of the re- 
tina (bacillary layer) was formerly called 
Jacob’s membrane, from its having been de- 
scribed by Dr. Jacob; it consists of a number of peculiar rod-like 
bodies, with which are mingled others with bulbous inner ex- 

Fig. 802.4 tremities, called cones. The rela- 
aes tive proportion of rods and cones 
differs in different parts of the 
retina—thus, in the yellow spot 
the rods are absent, and the cones 
are attenuated and crowded; in 
the neighbourhood of the ora ser- 
rata, on the other hand, the rods 
are the most numerous, and the 
cones are interspersed at con- 
siderable intervals (fig. 301). 

The middle layer consists of 

Pane oder ines several strata of corpuscles and 

molecules, which, upon minute 
examination, are found to be divi- 
sible into—(1) an outer stratum, 
consisting of oval corpuscles of 
small size, many of which are nu- 
cleated (outer corpuscular layer) ; 

2 (2) next to this a very narrow 
4% band of fine molecules (outer 
“se molecular layer); and (3) internal 
4 to this a layer of larger cor- 
puscles, all of which seem to be 
nucleated (inner corpuscular 
layer). 

The inner layer of the retina 
consists in part of the expanded 
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* Bacillary layer of the retina, seenfrom the outer surface. 1. Inthe yellow 
spot. 2. In the neighbourhood of the yellow spot. 3. Near the ora serrata, 

+ Diagram of the structures composing the retina. A. The structures 
viewed in situ. B. Shows the supposed connexion between the components 
of the several layers. 1, Bacillary layer (rodsand cones). 2. Outer corpuscular 
layer, 3. Outer molecular layer. 4. Inner corpuscular layer. 5. Inner 
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fibres of the optic nerve, and in part of superadded molecules and 
nerve-cells. Immediately in contact with the inner corpuscular 
layer above described is a stratum of fine molecules (inner molecular 
layer), and next to this one or two rows of multipolar nerve-cells, 
— most internally, the fibres of the optic nerve form a thin 
ayer. 

These structures are supported by a network of connective tissue, 
which is condensed so as to form a limiting membrane on the 
inside of the nerve fibres, and externally at the base of the bacil- 
lary layer. 

Besides the structures above described, there are also in the 
retina some peculiar filaments called the rods of Miiller. These 
2 a to be connected externally with pyriform cells at the bases 
of the rods and cones; some few have been observed to jom the 
cells of the corpuscular layers, and some have been traced into the 
internal limiting membrane; these latter, however, are most likely 
simple filaments of the connective stroma, and not true rods of 
Miiller. It is supposed that these elements connect the rods and 
cones with the fibres of the optic nerve, being connected inter- 
mediately with the cells of the corpuscular layers and the multi- 
gd cells above described; hitherto, however, this complete chain 

as not been satisfactorily demonstrated. 

- At the yellow spot the retina becomes very much thinned, and 
the layers of which it is composed are one by one suppressed, until 
in the centre of the spot only a crowded layer of attenuated cones, 
a few cells of the outer granular layer, and a few nerve-cells ar- 
ranged like pavement epithelium, remain. At the entrance of the 
optic nerve, on the other hand, the bacillary and granular layers 
are absent, and the layer of nerve cells exists only at the border of 
the colliculus; the nerve fibres are, however, numerous, and form a 
very thick layer. 

Vessels.—The arteries of the retina are chiefly derived from the 
arteria centralis retinze, which enters the eye in the centre of the 
optic nerve, and breaks up immediately into branches, which ramify 
for the most part in the inner or nervous layers of the retina. The 
veins have a similar distribution, and terminate in the ophthalmic 
vein. 

The refracting media of the eye are the aqueous and vitreous 
humours, and the lens; but in conjunction with these we shall also 
describe the suspensory ligament and capsule of the lens, as well as 
the canal of Petit. 

The Aqueous humour fills up the space between the cornea and 
the capsule of the lens with its suspensory ligament; it is a weakly 
albuminous fluid, with an alkaline reaction, and a specific gravity 
very little greater than that of water. The anterior chamber is the 


molecular layer. 6. Layer of nerve cells. 7. Layer of nerve fibres. a. Pig- 
mentary layer of the choroid. 6, External limiting membrane. c¢, Connecting 
trabecule (rods of Miiller). d. Internal limiting membrane, 
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space intervening between the cornea in front, and the iris and 
pupil behind. The posterior chamber was formerly described as the 
space between the posterior surface of the iris and pupil in front,. 
and the ciliary processes, suspensory ligament, and lens behind,— 
but it is now known that the iris at the edge of the pupil is in ab- 
solute contact with the capsule of the lens, so that the term must 
now be restricted to the triangular interval existing between the 
ciliary processes, suspensory ligament and iris, at the circumference 
of the latter. 
The Vitreous hwmour forms the principal bulk of the globe of the 
eye, and supports the delicate retina internally. Itis a transparent 
and highly albuminous fluid, enclosed in a delicate homogeneous 
membrane, the hyaloid membrane. Hannover supposed that 
septa of the hyaloid membrane also formed cells for the con- 
tained fluid, but microscopic examination has shown that such is 
not the case in the adult, though there undoubtedly are fibres in 
the centre of the vitreous in the foetus. Anteriorly the hyaloid is 
connected with the posterior part of the 
capsule of the lens, and forms the back 
of the canal of Petit—while a thickened 
prolongation of it forms the suspensory 
ligament of the lens. 
The Crystalline lens is situated im- 
\a\ mediately behind the pupil, and sur- 
‘@\ rounded by the ciliary processes, which 
q\ slightly overlap its margin. It is more 
| convex on its posterior than its anterior 
2| surface, and is embedded in the anterior 
§} part of the vitreous humour, from which 
|| /Q| 1t is separated by the hyaloid membrane. 
8; It is invested by a peculiar transparent 
3} and elastic membrane, the capsule of the 
lens, which is thicker in front than be- 
hind, in consequence of the suspenso: 
ligament joining it in front. The capsule 
is connected with the lens in front b 
means of a single layer of “‘ granular 
nucleated polygonal cells,” which, at its 
edge, appear to become continuous with the nucleated fibres of the 
lens itself (fig. 303). The lens is retained in its place by means of 
the suspensory ligament, to be presently described. 
Structwre.—The lens consists of concentric layers, of which the 
external are soft, the next firmer, and the central form a hardened 
nucleus. They are best demonstrated by boiling or by immersion 
in alcohol, when they are easily separated from each other. 


* The crystalline lens. 1. The laminae of which the lens is composed. 
2. The cells contained between the capsule and front of the lens. 8, Capsule 
of the lens, 4, Nuclear zone. ; 
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Another division of the lens takes place at the same time : it splits 
into three triangular segments, having the sharp edge directed 
towards the centre, and the base towards the circumference. The 
concentric laminz are composed of minute hexagonal fibres, united 
with each other by means of irregularly serrated edges, the serra- 
tions of which accurately fit into each other. Some of the super- 
ficial fibres possess nuclei, which are usually arranged in regular 
zones, and are continuous in series with the nuclei of the cells be- 
tween the capsule and lens anteriorly (Babuchin). 

The Suspensory ligament of the lens—Retzius (Zonule of Zinn, 
—Zonula ciliaris), is a firm, transparent membrane, which passes 
from the fore part of the circumference of the lens to join the hya- 
loid membrane nearly opposite the ora serrata. It is gathered up 
into numerous plaits which fit into the depressions between the 
ciliary processes, and when withdrawn carry with them some of the 
pigment which covers those processes. Structurally, it is found to 
consist of pale longitudinal parallel fibres, which seem to resemble 
those of elastic tissue. 

Immediately around the circumference of the lens is a triangular 
canal, the canal of Petit, about a line and a half in breadth. It is 
bounded in front by the suspensory ligament; behind by the hya- 
loid membrane ; and within by the border of the lens. 


VESSELS AND NERVES OF THE GLOBE OF THE EYE. 


The vessels of the globe of the eye are the long, short, and ante- 
rior ciliary arteries, and the arteria centralis retine. 

The long ciliary arteries, two in number, pierce the posterior part 
of the sclerotic, and pass forwards on each side, between that mem- 
brane and the choroid, to the base of the ciliary processes, where 
each divides into two branches, which form an elaborate network in 
the substance of the ciliary processes and iris. The short ciliary 

arteries pierce the posterior part of the sclerotic coat, and are dis- 
tributed to the middle layer of the choroid membrane (tunica 
Ruyschiana). 

The anterior ciliary are branches of the muscular arteries; they 
enter the eye just behind the junction of the cornea and sclerotic, 
and join the anastomotic circle of the iris. It is the increased 
number of these latter arteries, in iritis, that gives rise to the pecu- 
liar red zone round the circumference of the cornea. The distribu- 
tion of the arteria centralis retin has been already described. 

The Nerves of the eyeball are, the optic, two ciliary nerves from 
the nasal branch of the ophthalmic, and the ciliary nerves from the 
ophthalmic ganglion. : 


DEVELOPMENT OF THE EYE. 


_ The important circumstance to note in connexion with the de- 
velopment of the eye is—that whereas the globe of the eye and the 
vitreous humour are formed from those small lobes given off from 
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the anterior cerebral vesicle, and known as the optic lobes—the an- 
terior part of the eye, including the crystalline lens, cornea, and 
iris, is developed from the integumentary structures of the face. 


ORGAN OF HEARING. 


The apparatus of hearing is composed of three parts, external 
ear, middle ear or tympanum, and internal ear or Fh oat 

The Exrernat Ear consists of two portions, the pinna and 
meatus ; the former representing a kind of funnel which collects 
the vibrations of the atmosphere producing sounds, and the latter 
a tube which conveys the vibrations to the tympanum. 

The Pinna presents a number of folds and hollows on its surface, 
which have different names assigned to them. Thus, the external 
folded margin is the helix (dé, a fold). The elevation parallel 
with and in front of the helix is the antihelix (avri, opposite). The 
pointed process, projecting like a valve over the opening of the ear, 
from the face, is the tragus (€payos, a goat), probably from being 
sometimes covered with bristly ie like that of a goat; and, a 
tubercle opposite this, is the antitragus. 'The lower dependent and 
fleshy portion of the pinna is the lobulus. The space between the 
helix and antihelix is named the fossa of the helix (scaphoid or 
innominate fossa). Another depression at the upper extremity of 
the antihelix, produced by a bifurcation of that ridge, is the fossa 
of the antiheliz (oval or triangular fossa); and the large central 
space, to which all the channels converge, the concha, which opens 
directly into the meatus. 

The pinna is composed of integument, fibro-cartilage, ligaments, 
and muscles. . 

The Integument is thin, contains an abundance of sebaceous 
glands, and is closely connected with the fibro-cartilage. 

The Fibro-cartilage gives form to the pinna, and is folded so as 
to produce the various convexities and grooves which have been 
described on its surface. The helia begins in the concha, and par- 
tially divides that cavity into two parts; on its anterior border, 
where it commences its curve upwards, is a tubercle or spine, and 
a little above this a small vertical fissure, the fisswre of the helix. 
The termination of the helix and antihelix forms a lengthened pro- 
cess, the processus caudatus, which is separated from the concha 
by an extensive fissure. On the anterior surface of the tragus is 
another fissure, the fisswre of the tragus; and, in the lobulus, the 
fibro-cartilage is wanting. The fibro-cartilage of the meatus is 
divided from the concha by several fissures (fissures of Santorinus), 
and at the upper and anterior part of the cylinder is a considerable 
space, which is closed by muscular and ligamentous fibres; it is 
firmly attached at its termination to the processus auditorius. 

The Ligaments of the external ear are those which attach the 
pinna to the side of the head—viz., anterior, posterior, and ligament 
of the tragus; and those of the fibro-cartilage, which serve to pre- 


MUSCLES OF THE PINNA. 573 


serve its folds and connect the opposite margins of the fissures. The 
latter are two in number, the ligament between the concha and 
processus caudatus, and the broad ligament which extends from the 
upper margin of the fibro-cartilage of the tragus to the helix, and 
completes the meatus. 


e proper Muscles of the pinna are, the— 


Major helicis, Antitragicus, 
Minor helicis, Transversus auricule, 
Tragicus, Obliquus auris. 


The Major helicis is a narrow band of muscular fibres situated on 
the anterior border of the helix. It arises from the spine of the 
helix and is inserted into the anterior border of that fold. 

The Minor helicis is placed upon the anterior extremity (crus) of 
the helix, at its commencement in the fossa of the concha. 

The Tragicus is a thin quadrilateral layer of muscular fibres, 
situated on the tragus. 

The Antitragicus arises from the antitragus, and is inserted into 
the posterior surface of the processus caudatus of the helix. 


* The pinna and its muscles; after Arnold. 1,1. Helix. 2. Crus helicis. 
8. Spina helicis. 4, Processus caudatus helicis. 5, Antihelix. 6, 6. Crura 
antihelicis. 7. Fossa innominata or scaphoidea. 8, Fossa triangularis. 
9. Concha. 10. Tragus. 11. Antitragus. 12. Invisura intertragica. 13. At- 
trahens aurem, 14. Attollens aurem. 15. Retrahens aurem. 16, Major 
helicis muscle. 17. Minor helicis. 18, Tragicus, 19. Antitragicus. 


eT, 
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The Transversus awricule, partly tendinous and partly muscular, 
extends transversely from the convexity of the Bd to that of the 
helix, on the posterior surface of the pinna. 

The Obliquus auris (Tod) is a small band of fibres passing be- 
tween the upper part of the convexity of the concha and the con- 
vexity immediately above it. 

The Mzatus AUbITORIUS is a canal, partly cartilaginous and partly 
osseous, about an inch in 
length, which extends in- 
wards and a little for- 
wards from the concha to 
the tympanum. It is 
narrower in the middle 
than at each extremity, 
forms an oval cylinder, 
the long diameter being 
vertical, is directed a little 
forwards, and is slightly 
curved on itself, the con- 
cavity looking down- 
wards. In consequence of 
the obliquity of the mem- 
brana tympani, the floor 
of the canal is a little 
longer than its roof. 

The cartilaginous por- 
tion of the tube forms a 
little less than half the 
passage. The osseous 
portion has been described 
in connexion with the 
temporal bone. The skin 
of the meatus is very thin, especially towards the bottom of the 
passage; after maceration in water, the epithelial lining frequently 
comes away as a complete and very delicate pouch. Some stiff short 
hairs are also found in its interior, which stretch across the tube, 
and prevent the ingress of insects and dust, In the substance of 
its liming membrane are a number of cerwminous glands, which 
secrete the wax of the ear. 

Vessels and Nerves.—The pinna is plentifully ana with 
arteries; by the anterior auricular from the temporal, y the pos- 
terior auricular from the external carotid, and by a branch from the 
occipital artery. 

* The pinna and its muscles, as seen from behind; after Arnold. 
1, 1. Border of the helix. 2. Spine of the helix. 3. Convexity corresponding 
with the fossa scaphoidea. 4, 4. Convexity of the concha; the fissure between 
the numbers corresponds with the crus helicis. 5. Ponticulus conche. 
6, 6. Cartilage of the meatus. 7. Aperture of the meatus. 8. Attrahens 
aurem, 9, Attollens aurem. 10. Retrahens aurem. 11. Transversus auri- 
cule. 12. Obliquus auricule. 
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Its Nerves are derived from the auriculo-temporal of the fifth, 
the posterior auricular of the facial, and the auricularis magnus 
of the cervical plexus. 

Mippie £ar on TyMPANUM.—The tympanum is an irregular bony 
cavity, compressed from without inwards, and situated within the 
petrous bone. It is bounded eaternally by the meatus and mem- 
brana tympani; internally, by the base of the petrous bone ; behind, 
by the mastoid cells; and, throughout the rest of its circumference, 
by the thin osseous layer which connects the petrous with the 
squamous portion of the 
temporal bone. 

he Membrana tym- 
pant is a thin and semi- 
transparent membrane of 
an oval shape, its long 
diameter being vertical, 
It is imserted into a 
groove situated around 
the circumference of the 
meatus, near its termina- 
tion, and is placed ob- 
liquely across the area 
of that tube, the direction 
of the obliquity being 
downwards and inwards. 
Itis concave towards the 
meatus, convex towards 
the tympanum, and com- 
posed of three layers, a= 
ternal, or epithelial, con- 
‘tinuous with the integu- 
ment of the meatus; mid- 
dle, fibrous, the fibres of which radiate from the handle of the 
malleus ; and, internal, mucous, derived from the mucous lining of 
the typanum. 

The tympanum contains three small bones, ossicula auditis—viz., 
the malleus, incus, and stapes. 


* Diagram of the ear. p. Pinna. ¢ Tympanum. J. Labyrinth. 1. Upper 
part of the helix. 2. Antihelix. 3. Tragus. 4. Antitragus. 5. Lobulus. 
6, Concha. 7. Upper part of the fossa scaphoidea. 8. Meatus. 9. Membrana 
tympani, divided by the section. 10. The three little bones, crossing the area 
of the tympanum, malleus; incus, and stapes; the foot of the stapes blocks up 
the fenestra ovalis of the inner wall of the tympanum. 11. Promontory. 
12. Fenestra rotunda; the dark opening above the ossicula leads into the 
mastoid cells. 13. Hustachian tube ; the little canal upon this tube contains 
the tensor tympani muscle in its passage to the tympanum. 14. Vestibule. 
15. Three semicircular canals, horizontal, perpendicular, and oblique. 16, Am- 
pullz of the perpendicular and horizontal canal. 17. Cochlea. 18. Depres- 
sion between the two tubuli which communicate with the tympanum and 
bei w hi the one is the scala tympani, terminating at 12; the other the scala 
vestibuli. ; 
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The Malleus (hammer) consists of a head, neck, handle (manu- 
brium), and two processes, long (processus gracilis), and short 
(processus brevis). The manubrium is connected with the mem- 
brana tympani by its whole length, extending below the central 
point of that membrane. It lies beneath the mucous layer of the 
membrane, and serves as a point of attachment to which the radi- 
ating fibres of the fibrous layer converge. The long process de- 
scends to a groove near the fissure of Glasser, and gives attachment 
to the laxator tympani muscle. The short process is a conical 
elevation at the junction of the manubrium with the rest of the 
bone, into it is inserted the tendon of the tensor tympani.. The 
head of the bone articulates with the incus. 

The Incus (anvil) is named from an imagined resemblance to an 
anvil. It has also been likened to a bicuspid tooth, having one 

: 2 root longer than, and widely separated 
bas Ae, from, the other. It consists of two pro- 
cesses, united nearly at right angles, 
and at theirjunction forming a flattened 
body, which articulates with the head 
of the malleus. The short process is 
attached to the margin of the opening 
of the mastoid cells by means of a liga- 
ment; the long process descends nearly 
parallel with the handle of the malleus, 
and curves inwards, near its termina- 
tion. At its extremity is a small glo- 
bular* projection, the os orbiculare, 
which in the footus is a separate piece, 
but becomes anchylosed to the long pro- 
cess of the incus in the adult; this 
process articulates with the head of the 
stapes. 

The Stapes is shaped like a stirrup, to which it bears a close 
resemblance. Its head articulates with the os orbiculare, and the 
two branches (crura) are connected by their extremities with a flat, 
oval-shaped plate, representing the foot of the stirrup. The foot of 
the stirrup is received into the fenestra ovalis, to the margin of 
which it is connected by means of a ligament; it is in contact, by 
its surface, with the membrana vestibuli, and is covered in by the 
mucous lining of the tympanum. The neck of the stapes gives 
attachment to the stapedius muscle. 

The ossicula auditis are retained in position and moved upon 
themselves by means of ligaments and muscles. 

’ The Ligaments are three in number; the suspensory ligament of 
the malleus, which is attached by one extremity to the upper wall 
of the tympanum, and by the other to the head of the md hors the 

* Small bones of the tympanum. aA. Incus. 8. Malleus. c. The three 


bones articulated. D, Stapes. E, The foot of the stapes. 1, Processus gra- 
cilis of the malleus. 2. Processus brevis. 3. Os orbiculare. 
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posterior ligament of the incus, a short and thick band, which 
serves to attach the extremity of the short process of that bone to 
the margin of the opening of the mastoid cells; and the annular 
ligament which connects the margin of the foot of the stapes with 
the circumference of the fenestra ovalis. 

Between the head of the malleus and the incus, and between the 
incus and stapes, there are distinct joints: the bones being united 
by ligaments, the osseous surfaces coated with cartilage, and the 
joints lined by complete synovial membranes. 

The Muscles of the tympanum are four in number, the— 


Tensor tympani, Laxator tympani minor, 
Laxator tympani, Stapedius. 


The Tensor tympani (musculus internus mallei) arises from the 
spinous process of the sphenoid, the petrous portion of the tem- 
poral bone and the Eustachian tube, and passes forwards in a 
distinct canal, separated from the tube by the processus cochleari- 
formis, to be inserted into the processus brevis of the malleus. 

The Lawator tympani (musculus externus miallei) arises from 
the spinous process of the sphenoid bone, and passes through an 
opening in the fissure of Glasser, to be inserted into the neck of the 
malleus, just above the root of the processus gracilis. This is re- 
garded as a ligament (anterior ligament of the malleus) by some 
anatomists. 

The Lawator tympani minor (posterior ligament of the malleus) 
arises from the upper margin of the meatus, and is inserted into the 
handle and processus brevis of the malleus. This is regarded as a 
ligament by some anatomists. , 

The Stapediws arises from the interior of the pyramid, and 
escapes from its summit to be imserted into the neck of the stapes. 

Actions.—The action of the tensor and laxator tympani muscles 
is sufficiently indicated by their names, but that of the stapedius is 
more difficult to understand. It seems, however, evident that by 
its contraction it will tend to pull the foot of the stapes out of the 
fenestra ovalis, and may thus prevent too forcible excitation of the 
delicate internal ear. The stapedius is supplied by a branch from 
the facial nerve, and it is noteworthy that in cases of intra-cranial 
paralysis of the facial, there is often intolerance of loud sounds. 

Foramina.—The openings in the tympanum are ten in number, 
five large and five small ; they are— 


Large openings. Small openings. 
Meatus auditorius, Entrance of chorda tympani, 
Fenestra ovalis, Exit of chorda tympani, 
Fenestra rotunda, For the laxator tympani, 
Mastoid cells, For the tensor tympani, 
Eustachian tube. For the stapedius. 


The opening of the meatus auditorius has been already described. 
The Fenestra ovalis (fenestra vestibuli) is a reniform opening, 
PP 
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situated at the bottom of a small oval fossa (pelvis ovalis), in the 
upper part of the inner wall of the tympanum, directly opposite 
the meatus. The long diameter of the fenestra is horizontal, and 
its convex borders directed upwards. It is the opening of com- 
munication between the tympanum and vestibule, and is closed by 
the foot of the stapes and by the lining membrane of both cavities. 

The Fenestra rotunda (fenestra cochles) is somewhat triangular 
in form, and situated in the inner wall of the tympanum, below and 
rather posteriorly to the fenestra ovalis, from which it is separated 
by a bony elevation, called the promontory. It serves to establish 
a communication between the tympanum and cochlea. In the fresh 
subject it is closed by a proper membrane (m. tympani secundaria) 
as well as by the lining of both cavities. 

The Mastoid cells are numerous, and occupy the whole of the in- 
terior of the mastoid process and part of the petrous bone. They 
communicate by a large irregular opening with the upper and pos- 
terior circumference of the tympanum. 

The Hustachian tube is a short canal about an inch and three- 
quarters in length, extending obliquely between the pharynx and 
the anterior circumference of the tympanum. It is directed down- 
wards, forwards, and inwards, and opens anteriorly, behind the in- 
ferior meatus of the nose, into the pharynx. It consists of an 
osseous and a fibro-cartilaginous portion, the former of which has 
been already described in connexion with the temporal bone. The 
cartilage of the Eustachian tube is of a triangular form, having its 
inferior angles rolled up towards each other, but leaving between 
them a gap on the under side, which is filled up with fibrous tissue. 
The tube is narrow where it opens into the tympanum, but expands 
anteriorly, so as to become wide and trumpet-shaped. 

The Smaller openings serve for the transmission of the chorda 
tympani nerve, and three of the muscles of the tympanum. 

The opening by which the chorda tympani enters the tympanum 
is at about the middle of its posterior wall, and near the root of 
the pyramid. The opening of ewit for the chorda tympani is at the 
inner end of the fissure of Glasser in the outer wall of the tympanum. 
The nerve is usually contained in a canal (called the canal of 
Hugier) distinct from the fissure of Glasser. 

The opening for the lawator tympani muscle is situated in the 
fissure of Glasser, in the outer wall of the tympanam. The opening 
for the tensor tympani muscle is in the anterior wall, inamnettiallal 
above the opening of the Eustachian tube. The opening for the 
stapedius muscle is at the apex of a conical bony eminence, the 
pyramid, which is situated on the posterior wall of the tympanum, 
immediately behind the fenestra ovalis. 

Directly above the fenestra ovalis is a rownded ridge formed by 
the projection of the aqueductus Fallopit. Beneath the fenestra 
ovalis and separating 1t from the fenestra rotunda is the pro- 
montory, » rounded prominence formed by the projection of the 
first turn of the cochlea. It is channelled on its surface by three 
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small grooves, which lodge the three tympanic branches of Jacob- 
.son’s nerve. 

The Foramina and processes of the tympanum may be arranged 
according to their situation, into four groups. 


1. In the Heternal wall, from above downwards are the— 


Meatus auditorius, closed by the membrana tympani. 
Fissure of Glasser, 

Opening for laxator tympani, 

Apertura chorde (exit). 


2. In the Inner wall, are the— 


Ridge of the aqueeductus Fallopii, 

Fenestra ovalis, 

Promontory, with the grooves for Jacobson’s nerve, 
Fenestra rotunda. 


8. In the Posterior wall are the— 


Opening of the mastoid cells, 
Pyramid, and opening for the stapedius, 
Opening for Jacobson’s nerve, 

_ Apertura chorde (entrance). 


4, In the Anterior wall are the— 


Canal for tensor tympani muscle, 
Eustachian tube. 


The tympanum is lined by a vascular mucous membrane, which 
invests the ossicula and chorda tympani, and forms the internal 
layer of the membrana tympani. From the tympanum it is re- 
flected into the mastoid cells, which it lines throughout, and it 
passes through the Eustachian tube to become continuous with 
the mucous membrane of the pharynx. Both in the Hustachian 
tube and cavity of the tympanum its epithelium is furnished with 
vibratile cilia, except on the membrana tympani. 

_ Vessels and Nerves.—The Arteries of the tympanum .are derived 
from the internal maxillary, internal carotid, and posterior auri- 
cular. 

Its Nerves are—l. Minute branches from the facial, distributed 
to the stapedius muscle. 2. The chorda tympani, which leaves the 
facial nerve near the stylo-mastoid foramen, and arches upwards 
to enter the tympanum at the root of the pyramid; it then passes 
forwards between the handle of the malleus and long process of 
the incus, to its proper opening near the fissure of Glasser. 3. The 
tympanic branches of Jacobson’s nerve are distributed to the mem- 
branes of the fenestra ovalis and fenestra rotunda, and to the 
Eustachian tube, and form a plexus by communicating with the 
carotid plexus, otic ganglion, and Vidian nerve. 4. A filament 
from the otic ganglion to the ir tympani muscle, 
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InTERNAL EAR.—The Internal ear is called the labyrinth, from its 
complexity; it consists of an osseous cavity and certain mem- 
branous structures contained therein, the latter constituting the 
membranous labyrinth. 

The osseous labyrinth presents a series of cavities, which are 
channelled in the substance of the petrous portion of the temporal 
bone, and is situated between the cavity of the tympanum and 
the meatus auditorius internus. It is divided into three unequal 
portions; these are the— 


Vestibule, Semicircular canal, Cochlea. 


The Vestibule is the central part of the osseous labyrinth, it is 
irregularly ovoid in shape, and a little flattened from without in- 
wards. In front it communicates with the cochlea, and behind 
with the semicircular canals; its outer wall separates it from the 
cavity of the tympanum, and its inner wall corresponds to the 
bottom of the meatus auditorius internus. 

In the outer wall there is seen the reniform opening of the 
fenestra ovalis, the margin of which presents a prominent ring 
towards the vestibule; it is closed in the recent state by the foot of 
the stapes and its annular ligament, as well as by the lining 
membrane of the labyrinth and a special membrane (membrana 
secundaria). 

In the anterior part of the inner wall is a circular depression 
which corresponds to the posterior segment of the cul-de-sac of the 
internal meatus; it is called fovea hemispherica, and is pierced by 
a cluster of openings (macula cribrosa) through which pass filaments 
of the vestibular branch of the auditory nerve, and twigs of the 
auditory artery. Behind this is a small ridge (crista vestibuli), 
and the commencement of a small canal called the aqueeductus 
vestibuli, containing a tubular membranous sheath and a small 
vein. 

In the roof is another depression of oval form called fovea hemi- 
elliptica; it is separated from the fovea hemispherica by a slight 
ridge. 

Posteriorly, the five openings of the three semicircular canals 
are observed, the oblique and perpendicular canals joining by one 
extremity and so entering by a common opening. 

In front the vestibule opens into the cochlea by means of a 
wide, funnel-shaped opening, called apertwra scale vestibule. 

The openings of the vestibule may be arranged like those of the 
ei: ey wei into large and small. 

The large openings are seven in number :— 


Fenestra ovalis, 
Apertura scale vestibuli, 
Five openings of the semicircular canals. 
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The small openings are three :— 


Aquzeductus vestibuli, 
Openings for small arteries, 
Openings for filaments of the auditory nerve. 


The SrmicrrcvuLaR CANats are three bony passages communicat- 
ing with the vestibule, into which they open by both their ex- 
tremities. Near one extremity of each of the canals is a dilatation 
of its cavity which is called an ampulla. 

1. The superior or perpendicular canal is directed transversely 
across the petrous bone, and forms that prominence on its anterior 
surface which we have already described. It commences by means 
of an ampulla in the upper part of the vestibule, and terminates 
posteriorly by joining with the oblique canal, and forming a common 
canal which opens into the back part of the vestibule. 

2. The posterior or oblique canal corresponds with the posterior 

art of the petrous bone; it commences by an ampullary dilatation 
in the posterior part of the vestibule, and curves nearly perpen- 
dicularly upwards to terminate in the common canal. In the 
ampulla of this canal are numerous openings for nervous filaments. 
_ 3. The eaternal or horizontal canal is directed outwards, towards 
the base of the petrous bone, and is shorter than the two preceding. 
It commences by an ampullary dilatation above the fenestra ovalis, 
and terminates near to the common canal. . 

The cocutna (so-called from its resemblance to a snail’s-shell) is 
the most anterior part of the labyrinth, corresponding by its apex 
with the anterior wall of the petrous bone, and by its base with the 
anterior depression at the bottom of the cul-de-sac of the meatus 
auditorius internus. Its 
apex is arched so as to Fig. 308.* 
form a sort of dome, which 
is called the cupola. 

It consists of a gradually 
tapering canal, about one 
inch and a half in length, 
which makes two turns and 
a half around a central axis 
called the modiolus. The 
first coil projects into the 
tympanum, forming that 
rounded elevation which 
has already been described 
as the promontory. 

The central axis or mo- 
diolus is large near its base, where it corresponds to the first turn 
of the cochlea, but diminishes as it proceeds towards the apex. 
Its external surface is composed of dense tissue, but its interior 


* Vertical section of the cochlea of a calf, showing the modiolus and scale. 
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is spongy, and is pierced by numerous canals, which run spirally 
in its length, transmitting the filaments of the cochlear nerve. 
The central canal is usually larger than the others; it transmits 
the artery of the modiolus as well as a nerve, and is called tubulus 
centralis modioli. 

The interior of the canal of the cochlea is partially divided into 
two passages (scale) by means of a thin and porous lamina of bone, 
the lamina spiralis ossea, which is wound spirally round the 
modiolus in the direction of the canal. It extends about two- 
thirds across the diameter of the canal, and consists of two thin 
lamella, between which, and through the perforations on their 
surfaces, the filaments of the cochlear nerve reach the membranous 
portion of the cochlea. 

At the apex of the cochlea the osseous lamina terminates by a 
hook-shaped process (hamulus lamine spiralis); and here also the 
scalee communicate by means of a small opening called the helico- 
trema. Inferiorly, one of the two scale, the scala vestibuli, termi- 
nates by an oval aperture in the anterior part of the vestibule, 
while the other, the scala tympani, becomes somewhat expanded, 
and opens into the tympanum through the fenestra rotunda. 

The internal surface of the osseous labyrinth is lined by a fibro- 
serous membrane, which is analogous to the dura mater in per- 
forming the office of a periosteum by ‘its exterior, whilst it fulfils 
the purpose of a serous membrane by its internal layer, secreting a 
limpid fluid, the perilymph (liquor Cotunnii), and sending a reflec- 
tion inwards upon the nerves distributed to the membranous laby- 
rinth. In the cochlea the membrane of the labyrinth invests the 
two surfaces of the bony lamina spiralis. The fenestra ovalis and 
fenestra rotunda are closed by an extension of this membrane across 
them, assisted by the membrane of the cavity of the tympanum, 
and a proper intermediate layer (membrana secundaria). Besides 
lining the interior of the osseous cavity, the membrane sends two 
delicate processes along the aqueducts of the vestibule and cochlea, 
to the dura mater, with which they are continuous. These pro- 
cesses are the remains of a communication originally subsisting 
between the dura mater and the cavity of the labyrinth. 

MEMBRANOUS LABYRINTH.—This consists of certain membranous 
bags contained within the osseous cavity of the vestibule and semi- 
circular canals, and of the structures which serve to complete the 
spiral lamina of the cochlea. 

The membranous labyrinth of the semicircular canals and vesti- 
bule has the same general shape as the osseous cavity in which it 
is contained; it floats in the perilymph, and is held in position b 
numerous nerve filaments derived chiefly from the vestibular a 
It contains in its interior a fluid similar to the perilymph, which is 
called endolymph, and is secreted by its lining membrane. 

In structure, this part of the membranous labyrinth consists of 
an outer vascular layer which is made up of the ramifications of 
nunute arteries and veins, of an internal layer of epithelium which 
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im some respects resembles that of serous membranes, and of a 
middle layer which is transparent, and consists of nucleated cells, 
in the midst of which the filaments of 
the vestibular nerve seem to break up. 

The membranous vestibule consists 
of two sacs, a greater and a lesser. 
The greater sac, called the utricle (sac- 
culus communis), rests in the depres- 
sion called fovea hemi-elliptica, in the 
upper and back part of the vestibule ; 
it is oblong, and slightly flattened 
from*within outwards. Its inner wall 
is thickened, where it receives nume- 
rous branches of the vestibular nerve. 
Firmly attached to the wall of the 
utricle, is a small aggregation of crys- 
tals of carbonate of lime; these are 
irregular in shape, and are called 
otoliths (ear-stones), or otoconia (ear- 
dust). 

The cavity of the utricle is con- 
tinuous with that of the membranous semicircular canals, but is 
distinct from that of the saccule. 

The lesser sac, called the saccule (sacculus proprius), is spherical 
in shape, and is situated in the lower and anterior part of the 
vestibule, lying in the depression of the fovea hemispherica. It 


Fig. 309.* 


* Labyrinth of the left ear, showing its cavities and the membranous 
labyrinth ; after Breschet. 1. Cavity of the vestibule; the figure rests on the 
‘utricle. 2. Ampulla of the perpendicular semicircular canal, receiving a fasci- 
culus from the superior branch of the vestibular nerve, 3. 4. Perpendicular 
canal with its contained membranous canal. 5. Ampulla of the horizontal 
semicircular canal, receiving a fasciculus from the superior branch of the vesti- 
bular nerve. 6. Termination of the membranous canal of the horizontal semi- 
circular canal, in the utricle. 7. Ampulla of the oblique semicircular canal, 
receiving a fasciculus from the inferior branch of the vestibular nerve. 8. Ob- 
lique semicircular canal with its membranous canal. 9. The common canal, 
resulting from the union of the perpendicular with the oblique semicircular 
canal. 10. Membranous common canal terminating in the utricle. 11. The 
otolith of the utricle seen through the membranous parietes. A fasciculus 
from the inferior branch of the vestibular nerve distributed to the utricle near 
the otolith. 12. Sacculi; its otolith is seen through its membranous parietes, 
and a fasciculus derived from the middle branch of the vestibular nerve is 
distributed to it. The spaces around the membranous labyrinth are occupied 
by the perilymph. 13. First turn of the cochlea ; the figure points to the scala 
tympani. 14. Extremity of the scala tympani, the fenestra rotunda. 15, La- 
mina spiralis ; the figure is situated in the scala vestibuli. 16. Opening of the 
scala vestibuli into the vestibule. 17. Second turn cf the cochlea; the figure 
is placed on the lamina spiralis, and therefore in the scala vestibuli, the scala 
tympani being beneath the lamina. 18. Remaining half turn of the cochlea ; 
the figure is placed in the scala tympani. 19, Lamina spiralis terminating in 
its falciform extremity. The dark space included within the falciform curve 
of the extremity of the lamina spiralis is the helicotrema. 20. Infundibulum, 
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receives nerves through the lamina cribrosa, and contains otoliths 
similar to those of the utricle. It is connected by means of a mi- 
nute passage (canalis reuniens), with a small canal, which is con- 
tained within the membranous part of the cochlea, and is called 
scala media. . 

The membranous semicircular canals are about one-third the size 
of the osseous canals which lodge them; they open into the utricle. 
They have dilatations which correspond to the ampulle, but the 
dilatation of the membranous canals is proportionally greater than 
that of the osseous ones, so that at these places they nearly fill the 
osseous cavities in which they lie. Here also the wall is much 
thickened, and on it branches of the vestibular nerve are thickly 
distributed. These canals contain endolymph, and have some few 
otoliths distributed over their epithelial lining. 

The membranous part of the cochlea* not only completes the 
lamina spiralis, but also encloses a tube called the canalis mem- 
branacea or scala media, within which is a very complicated struc- 
ture called the organ of Corti. 

The description of the membranous cochlea, therefore, resolves 
itself into a description of this canal, its boundaries, and the parts 
contained in it. 

Scala Media.—This canal is triangular in cross section, and is 
bounded externally by the osseous wall of the labyrinth, lined by 
its proper membrane. Internally it is bounded by a thin sheet 
called the membrane of Reissner, which separates it from the scala 
vestibuli. Its floor is formed by a membrane, which is stretched 
across from the lower edge of the osseous lamina spiralis to the 
cochlear wall, and is called the membrana basilaris. 

The scala media accompanies the lamina spiralis throughout, and 

: terminates superiorly in 

Fig. 810. a cul-de-sac near the 

== helico-trema; below, it 

also ends in a blind ex- 

tremity, but from its 

inner side a small canal 

, (canalis reuniens)passes 

i, off to join the utricle, as 
already mentioned. 

On the upper surface 
of the osseous lamina 
spiralis, near to its outer 
edge, there is a thick 
prominence, called lim- 
bus lamina spiralis, 
which is firmly con- 

* To understand the description of the membranous cochlea, it is necessary 
that the student should constantly refer to fig. 310. 

t Section through one of the coils of the Cochlea:—s T, scala tympani; 
8 y, scala vestibuli; ¢ ©, canalis cochleew; Rr, membrane of Reissner; ds to 
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nected with the periosteum of the lamina. Its surface is irregular, 
being marked by certain fungiform prominences ; these are not all 
of the same length, the internal ones being short, while the external 
are long, and hang over towards the basilar membrane, so as to form 
a groove beneath them, which is called the sulcus spiralis. Cover- 
ing in the limbus, and stretching across from its outer edge to the 
outer wall of the scala, is an elastic membrane called membrana 
tectoria (membrane of Corti). It is nearly parallel with the basilar 
membrane, and thus divides the scala media into two parts, the 
inferior of which is the smallest, and contains the organ of Corti. 

The basilar membrane is stretched acress from the free edge of the 
osseous lamina to the outer wall of the spiral canal; it is on th» 
same plane as the lamina itself, and is firmly attached at its outer 
extremity by means of a thick ligament (spiral ligament) to the 
cochlear wall. 

The membrane of Reissner arises from the base of the limbus (or 
on its inner side), and extends across to the upper and outer part 
of the cochlear wall. It is directed somewhat obliquely, and sepa- 
rates the scala vestibuli from the scala media. 

The organ of Corti consists of those structures which are con- 
tained between the membrana tectoria above and the basilar 
membrane below. Its central and most important part consists of 
rod-like bodies, which are fixed firmly below to the basilar mem- 
brane, but above, their enlarged ends meet together like the beams 
of a roof, so as to enclose a triangular space. The inner rods over- 
lap the outer, and the latter have a process bent back towards the 
outer side of the canal, from which a layer of squamous cells proceeds, 
forming the membrana reticularis. On each side of these central 
bodies are others which appear to recline on the larger ones just 
described; they consist of an inner and an outer set. 

The umner ones bear a close resemblance to the cells of columnar 
epithelium; they are very numerous and closely set, completely 
filling up the sulcus spiralis; they are flattened and nucleated. 

The owter ones are smaller and less numerous; they are elongated, 
' but do not reach as high as the membrana tectoria; the outer of 
these are sometimes called cells of Claudius. 


VESSELS AND NERVES OF THE INTERNAL EAR. 


Vessels.—The arteries of the labyrinth are derived from the 
internal auditory branch of the basilar artery, and from the stylo- 
mastoid branch of the posterior auricular. ‘The auditory artery at 
the bottom of the meatus internus divides into cochlear and vesti- 
bular branches, which accompany the branches of the auditory 
nerve to the vestibule and cochlea. 


Isp, lamina spiralis membranacea; Js, limbus lamine spiralis; ss, sulcus 
spiralis; gs, ganglion spirale seated on nc, the nervus cochlearis indicated by 
the black line ; dso, lamina spiralis ossea; J, membrana tectoria; b, membrana 
basilaris ; © 0, organ of Corti; Isp, ligamentum spirale; cc, cells of Claudius ; 
1, rod of Corti of the first order ; 2, rod of Corti of second order, 
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The veins of the vestibule unite with those of the cochlea, and 
empty themselves into the superior petrosal sinus. ; 

Nerves.—In order that the student may fully understand the dis- 
tribution of the nerves of the internal ear, it is necessary, in the 
first place, that he should know something of the anatomy of the 
interior of the meatus auditorius internus. 

The meatus pursues a course directly outwards; it is about one- 
third of an inch in length, and terminates in two deep depressions, 
separated by a sharp horizontal ridge. The superior depressions 
the smaller of the two, is divided by a vertical ridge, into an ante- 
rior portion, which is the commencement of the aqueeductus Fal- 
lopii, and a posterior portion, which corresponds with the upper 
part of the inner wall of the vestibule, and is pierced by numerous 
small foramina. The inferior depression presents posteriorly an oval 
pit, pierced by numerous foramina, which open into the vestibule. 
Near its anterior extremity, the inferior depression is marked by a 
spiral groove, which is pierced by minute openings for the passage 
of filaments of the cochlear nerve; this is called tractus spiralis 
foraminulentus. In the centre of the small piece of bone which 
this groove isolates, is one foramen larger than the rest, which 
leads into the central canal of the modiolus, tubulus centralis 
modioli. Upon the posterior wall of the lower depression, and op- 
posite to the spiral groove, is a longitudinal groove leading to a fora- 
men, which transmits a considerable branch of the vestibular nerve. 

The auditory and facial nerves enter the meatus internus together, 
accompanied by the auditory branch of the basilar artery. At the 
bottom of the meatus the facial enters the aqueduct of Fallopius, 
and is conducted along it to the stylo-mastoid foramen, as already 
described. 

The auditory nerve divides into two branches at the bottom of 
the meatus, a vestibular nerve and a cochlear nerve, the latter lying 
anterior to the former, and a little below the facial nerve. 

The vestibular nerve separates into three branches, superior, 
middle, and inferior. The superior vestibular branch gives off a — 
number of filaments, which pass through the foramina in the pos- 
terior part of the superior depression; they enter the vestibule 
beside the crista vestibuli, and are distributed to the utricle, and 
the ampulla of the superior and external semicircular canals. The 
middle vestibular branch sends off numerous filaments, which pass 
through the foramina in the lower depression, enter the vestibule 
through the fovea hemispherica, and are distributed to the saccule. 
The inferior and smallest branch passes along the groove and 
through the foramen at the back part of the meatus; it is dis- 
tributed to the ampulla of the posterior canal. The filaments 
which pass to the canals bifurcate at their extremities, and are 
applied against the flattened side of each membranous ampulla; 
they then pass into the membranous wall, and into the partial 
septum, which has been already described as projecting into the 
ampulla, 
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The cochlear nerve divides into numerous filaments, which enter 
the foramina of the tractus spiralis in the base of the cochlea, pass 
upwards in the canals of the modiolus, and, bending outwards at 
right angles, pass between the two layers of the osseous lamina 
spiralis. Here the nerve filaments form a network, in the midst of 
which numerous small ganglia have been observed. From this 
plexus branches are given off externally, which perforate the bottom 
of the sulcus spiralis, and, it is supposed, terminate by becoming 
attached to the rods of Corti, and the cells which adjoin them on 
each side. The central portion of the cochlear nerve passes through 
the tubulus centralis modioli, and supplies the apicial portion of the 
lamina spiralis, and the adjoining structures. 


ORGAN OF TASTE. 


The Tongue is composed of muscular fibres, which are distributed 
in layers arranged in various directions: thus, some are disposed 
longitudinally (lingualis superficialis); others transversely (lin- 
gualis transversus); others, again, obliquely and vertically. Be- 
tween the muscular fibres is a considerable quantity of adipose 
substance, and in the middle of the organ a vertical septum of 
fibrous tissue. 

The tongue is connected, posteriorly, with the os hyoides by 
muscular attachment; and to the epiglottis by mucous membrane, 
which forms the three glosso-epiglottic folds called frena epiglot- 
tidis. At either side it is held in connexion with the lower jaw by 
mucous membrane; and in front, a fold of that membrane, which 
is named frenwm linguee, is formed beneath its under surface. 

The surface of the tongue is covered by a dense layer analogous 
to the corium of the skin, which gives support to papilla. A 
raphé marks the middle line of the organ, and divides it into 


symmetrical halves. 
The Papille of the tongue are, the— 
Papille circumvallate, Papillee filiformes, or conic, 


Papille fungiformes. 


The Papille cirewmvallate (p. lenticulares) are of large size, 
and from fifteen to twenty in number. They are situated on the 
dorsum of the tongue, near its root, and form a row at each side, 
which meets its fellow at the middle line, like the two branches of 
the letter A. Hach papilla resembles a cone, attached by its apex 
to the bottom of a cup-shaped depression; hence they are also 
named papillz cg eke This cup-shaped, cavity forms a kind 
of fossa around the papilla, whence their name circumvallate. 
At the meeting of the two rows of these papillae upon the middle 
of the root of the tongue, is a deep mucous follicle called foramen 
cecum. 

The Papille conice or filiformes cover the whole surface of the 
tongue in front of the circumvallate, but are most abundant 
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towards its anterior part. They are conical at their base, and 
have projecting from their apices filiform processes, which are found 
to be products of the epithelium. They are arranged in rows, 
which at the back part of the tongue are nearly parallel with the 
circumvallate papille, but get more longitudinal in their direction 
as we proceed forwards, so that at the tip of the tongne they get 
to be nearly parallel with the median longitudinal furrow, which 
marks the centre of the upper surface of the tongue. 

The Papille fungiformes (p. capitate) are irregularly dispersed 
over the dorsum of the tongue, and are easily recognised among the 
other papille by their rounded heads, larger size, and red colour. 
A number of these papille will generally be observed at the tip of 
the tongue. 

All these papillze have minute secondary papille projecting from 
their surfaces, and these are coated with a very dense epithelial 
layer, which is generally flat over the circumvallate and fungiform 
papillz, but in the others, forms hair-like processes, which vary 
greatly in their size and shape. 

The circumvallate and fungiform papille appear alone to possess 
the special sense of taste, the filiform being much too dense at their 
apices for the apprehension of delicate sensation, and hitherto no 
nerve filaments have been traced into the secondary papille which 
surmount them. ‘The filiform, however, are probably endowed with 
common sensation, and it is manifest that they perform important 
service in assisting mastication. 

Behind the papille circumvallate, at the root of the tongue, are 
a number of mucous glands (lingual), which open on the surface. 
There is also a small cluster beneath the tip of the tongue. : 

Vessels and Nerves.—The tongue is abundantly supplied with 
blood by the lingual arteries. 

The Nerves are three in number, and of large size; the gusta- 
tory or lingual branch of the inferior maxillary is distributed to the 
papillee and mucous membrane generally of the fore part and sides 
of the tongue, it is the nerve of common. sensation to those parts. 
With it are distributed filaments of the chorda tympani; these 
seem to go chiefly to the papillae, and experiments tend to show 
that the sense of taste in the front and sides of the tongue is due 
to these, and not to the gustatory filaments, as was formerly 
supposed. 

The glosso-pharyngeal nerve is distributed to the back part of the 
tongue, and more especially to the cireumvallate papille ; it endows 
those parts with the sense of taste. The hypoglossal nerve is the 
motor nerve distributed to the muscles of the tongue. , 

The terminal filaments of the sensory nerves are supposed in 
some cases to become attached to the inner ends of some of the 
epithelial cells, the connexion bearing a close resemblance to 
that observed in the retina, the cochlea, and the nasal mucous 
membrane. 

The Mucous membrane which invests the tongue is continuous 
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with the derma along the margin of the lips. On either side of the 
freenum linguez it may be traced through the sublingual ducts into 
the sublingual glands, and along Wharton’s ducts into the sub- 
maxillary glands; from the sides of the cheeks it passes through 
the opening of Stenon’s ducts to the in 811* 

parotid glands: in the fauces, it forms pas OR 

the assemblage of follicles called ton- 
sils, and may thence be traced down- 
wards into the larynx and pharynx, 
where it is continuous with the general 
gastro-pulmonary mucous membrane. 

- Beneath the mucous membrane of 
the mouth are a number of small 
glands, which pour their secretion 
upon the surface. A considerable 
number of these bodies are situated 
within the lips, in the palate, and in the 
floor of the mouth. They are named 
according to their position, labial 
glands, palatal glands, and buccal 
glands. 


: ORGAN OF TOUCH. 

The Skin is the exterior investment 
of the body, which it serves to cover 
and protect. It is continuous at the 
apertures of the internal cavities with 
the lining membrane of those cavities, 
the internal skin or mucous membrane, and is composed essentially 
of two layers, derma and epidermis. 

The DERMA, cutis vera or corium, ig the deep layer of the skin; 
it is composed of areolar tissue, muscular tissue, and fat, together 
with numerous blood-vessels, lymphatics, and nerves, which ramify 
through it. For convenience of description it is divided into a 
reticular and papillary layer, but it must be remembered that these 
are nowhere separable the one from the other. 

The Reticular or deep layer of the derma presents some variety in 
thickness in different parts of the body. Thus in the more exposed 
regions, as the back, the outer sides of the limbs, the palms, and 
the soles, it is remarkable for its thickness ; while on protected parts 


* The tongue with its papille. 1. The raphé, which sometimes bifurcates 
on the dorsum of the tongue, as in the figure. 2,2. Lobes of the tongue; the 
rounded eminences on this part, and near its tip, are the papille fungi- 
formes. The smaller papille, among which the former are dispersed, are 
the papille filiformes. 3. Tip of the tongue. 4,4. Its sides, on which are 
seen the lamellated and fringed papille. 4, 5. The A-shaped row of papille 
eircumvallate. 6, Foramen cecum. 7. Mucous glands of the root of the 


tongue. 8. Epiglottis, 9, 9. Frana epiglottidis. 10, 10, Greater cornua of 
the os hyoides. 
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it is comparatively thin, and on the eyelids, penis, and scrotum is 
peculiarly delicate. It is connected by its under surface with the 
, common superficial fascia of the 
Pe ks” body. It is composed chiefly of 
white fibrous tissue collected into 
bundles, which are small and closely 
packed in the upper strata, large 
and coarse in the deeper strata; im 
the latter they form large areole, 
which contain adipose tissue, and 
in the midst of the fibrous bundles 
the hair-bulbs and the sudoriferous 
glands are imbedded. The super- 
ficial strata contain much yellow 
elastic tissue, the eer of which 
varies in different parts of the body, 
being much increased in the neigh- 
bourhood of jomts. The deep strata 
contain unstriped muscular fibres, 
which are either gathered into bun- 
dles or dispersed a fibrous 
tissue. In some parts the muscular 
tissue is so thick as to form a 
distinct layer, as in the “tunica dartos” of the scrotum, in the 
nipple and its areola, the penis and the perineum. There are also 
distinct bands of muscle connected with the hair follicles; these will 
de described in speaking of the hairs. 

Throughout the whole of the reticular layer connective tissue 
corpuscles are found, they generally anastomose so as to form a 
network. 

The Papillary or superficial layer of the derma is raised in the 
form of conical prominences or papille. On the general surface of 
the body the papille are short and exceedingly minute; but in other 
situations, as the palmar surface of the hands and fingers, and the 
plantar surface of the feet and toes, they are long and of large size. 
They also differ in arrangement; for, on the general surface, they 
are distributed at unequal distances and without order; whereas, 
on the palms and soles, and on the corresponding surfaces of the 
fingers and toes, they are collected into little square clumps, con- 
taining from ten to twenty papille; and these little clumps are 
disposed in parallel rows. It is this arrangement in rows that gives 
rise to the characteristic parallel ridges and furrows which are met 
with on the hands and feet. The papille in these little square 


* Vertical section of skin of finger:—a, Epidermis, the surface of which 
shows hollow depressions, a a, between the papillary eminences, 6, and the 
openings of the perspiratory ducts, s; at m is seen the deeper layer of the 
epidermis, or stratum Malpighii;—x, Cutis vera, in which are embedded the 
perspiratory glands, d, with their ducts, e, and also aggregations of fat-cells, /; 
at g is seen an arterial twig supplying the vascular papille, p; and at ¢ one of 
the tactile papille with its nerve. 
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clumps are for the most part uniform in size and length, but every 
here and there one papilla may be observed which is longer than 
the rest. The largest papilla of the ‘ 3 

derma are those which produce the Aig. 818. 

nail; in the dermal follicle of the nail 
they are long and filiform, while beneath 
its concave surface they form longitudinal 
and parallel plications which extend for 
nearly the entire length of that organ, In i 
structure the papilla is composed of homo- * ae 
geneous, nucleated, and fibrillated areolar 
tissue, with a few transverse elastic fibres. 
The papillz are separated from the epi- 
dermis by an apparently homogeneous 
basement membrane, which becomes evident 
as a transparent line, when the tissue is 
treated with a solution of chloride of gold. 
The papille are divisible into vascular and 
nervous, the former predominating ; some of the nervous papille are 
occupied by a peculiar form of nerve termination called the tactile 
corpuscle of Meissner or Wagner. 

The Errmpermis or cuticle (scarfskin) covers the superficial surface 
of the derma, which it serves to envelope and defend. That surface 
of the epidermis which is exposed to the influence of the atmosphere 
and exterior sources of injury, is hard and horny in texture, while 
that which lies in contact with the papillary layer is soft and 
cellular. Hence the epidermis, like the derma, is divisible into 
two layers, external and internal, the latter being termed the rete 
mucosum. Moreover, the epidermis is laminated in structure, and 
the laminz present a progressively increasing tenuity and density 
as they advance from the inner to the outer surface. This difference 
of density is dependent on the mode of growth of the epidermis, for 
as the external surface is constantly subjected to destruction from 
attrition and chemical action, so the membrane is continually re- 
produced on its internal surface; new layers being successively 
formed on the derma to take the place of the old. 

Immediately in contact with the basement membrane covering 
the papillee is a layer of columnar cells, and it is believed that these 
are the active agents in the selection of nourishment from the 
corium for the epidermis, and in the production of the new cells of 
the rete mucosum. These cells, by drawing nourishment from the 
corium, increase rapidly in size, more especially in length; the 


* Portion of skin from the palm of the hand. 1. Papillary layer. 2. Longi- 
tudinal furrows, marking the arrangement of the papille into ridges. 3. Trans- 
yerse furrows dividing the ridges into small quadrangular clumps. In the 
figure a few only of the papille are shown. 4. Rete mucosum raised from 
the papillary layer; its under surface presents an exact impression of the 
papillary layer. 5, 5. Perspiratory ducts drawn out straight by the separation 
of the rete mucosum from the papillary layer; the point at which each per- 
spiratory duct issues from the papillary layer, and pierces the rete mucosum, 
is the middle of the transverse furrow between the quadrangular clumps. 
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upper part then becomes separated from the rest to form a new 
cell, while the lower part, remaining still attached to the basement 
membrane, again elongates by the im- 

Fig. 314*. bibition of new material; again it 

divides, and so ad infinitum. The cells 
thus formed become larger by draw- 
6’ GEE=> ing nourishment from the corium, and 
it is probable that they also divide to 


4D form other cells. As this _— goes 
aren) , | on, the newest formed cells push the ~ 
’ older ones away from the corium, and as 

@ the latter ascend towards the surface of 
2 the skin they undergo certain changes. 


In consequence of the pressure which 
: they sustain they become flattened; as 
they get beyond the range of nutrition 
they become altered in consistence ; and, finally, they become subject 
to evaporation. Thus it happens that the cell which is at 
spherical becomes elliptical, then becomes still more flattened, and 
at length desiccates into a thin membranous scale, in which the 
nucleus is scarcely apparent; in this last form it is thrown off. 
The under surface of the epidermis is accurately modelled on the 
papillary layer of the derma, each papilla having its appropriate 
sheath in the newly-formed epidermis or rete mucosum, and each 
irregularity of surface of the former having its representative in the 
soft tissue of the latter. On the external surface, this character is 
lost; the minute elevations corresponding with the papille are, as 
it were, polished down, and the surface is rendered smooth and 
uniform. The palmar and plantar surface of the hands and feet 
are, however, an exception to this rule; for here, in consequence of 
the large size of the papille and their peculiar arrangement in rows, 
ridges corresponding with the papille are strongly marked on the 
superficial surface of the epidermis. The epidermis is remarkable 
for its thickness in situations where the papille are large, as in the 
alms and soles. In other situations, it assumes a character which 
is also due to the nature of the surface of the derma; namely, that 
of being marked by a network of linear furrows, which trace out 
the surface into small polygonal and lozenge-shaped arez. These 
lines correspond with the folds of the derma produced by its move- 
ments, and are most numerous where those movements are greatest, 
as in the flexures and on the convexities of joints. 
The dark colour of the skin among the natives of the South is 
due to the coloration of the primitive granules of which the cell is 


* Diagram illustrative of the development of the epidermis and of epithelia 
in general. 1, A new cell. 2. The cell seen to be increased in size. 3, The 
spheroidal cell. 4. The oval cell. 5. The elliptical cell. 6. The flattened cell; 
which, by contact of its walls, is speedily converted into a scale in which the 
nucleus is lost. 7. A nucleated scale as seen on its flat surface. 8. A cluster 
of such scales. 
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composed, especially the nucleus. As the cells desiccate, the colour 
of the granules is lost; hence the deeper hue of the rete mucosum. 

The pores of the epidermis are the openings of the perspiratory 
ducts, hair follicles, and sebiparous glands. 

Vessels and Nerves.—The Arteries of the derma, which enter its 
structure through the areole of the under surface of the corium, 
divide into innumerable intermediate vessels, which form a rich 
capillary plexus in the superficial strata of the skin and in its 
papillary layer. In the papille of some parts of the derma, as in 
the longitudinal plications beneath the nail, the capillary vessels 
form simple loops, but in other papille they are convoluted to a 
greater or less degree in proportion to the size and importance of 
the papillae. The Lymphatic vessels probably form, in the super- 
ficial strata of the derma, a plexus, the meshes of which are inter- 
woven with those of the capillary and nervous plexus. No lym- 
phatics have as yet been discovered in the papille. 

The Nerves of the derma, after entering the areole of the deeper 
part of the corium, divide into minute fasciculi, which form a 
terminal plexus in the upper strata of the corium, From this 
plexus the primitive fibres pass off to their distribution as loops, in 
the papille. In the less sensitive parts of the skin the loops are 
simple and more or less acute in their bend, in conformity with the 
figure of the papilla. In the sensitive parts, and especially in the 
tactile papille of the pulps of the fingers, there are two loops, which 
are, moreover, associated with a peculiar body embedded in the 
substance of the papilla, the corpusculum tactis of Wagner. 
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The appendages of the skin are the nails, hairs, sebaceous glands, 
and perspiratory glands and ducts. 

The Nats are horny appendages of the skin, identical in forma- 
tion with the epidermis, of which they are a part. A nail is convex 
on its external surface, concave within, and implanted by means of 
a thin margin or root in a fold of the derma, which is nearly two 
lines in depth, and. acts the part of a follicle to the nail. At the 
bottom of the groove of the follicle are a number of filiform papille, 
which produce the margin of the root, and, by the successive forma- 
tion of new cells, push the nail onwards in its growth. The con- 
eave surface of the nail is in contact with the derma, and the latter 
is covered by papilla, which perform the double office of retaining 
the nail in its place, and giving it increased thickness by the addi- 
tion of newly-formed cells to its under surface. It is this constant 
change occurring in the under surface of the nail, co-operating with 
the continual formation taking place along the margin of the root, 
which ensures the growth of the nail in the proper direction. The 
nail derives a peculiarity of appearance from the disposition and 
form of the papillz on the ungual surface of the derma (matrix). 
Thus, heat 3 the root, and for a short distance onwards towards 
its middle, the derma is covered by papillze which are more minute, 
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and consequently less vascular than the papille somewhat farther 
on. This patch of papille is bounded by a semilunar line, and that 
part of the nail covering it being lighter in colour than the rest, has 
been termed lwnula. Beyond the lunula the papille are raised 
into longitudinal plaits, which are exceedingly vascular, and give a 
deeper tint of redness to the nail. These plait-like papille of the 
derma are well calculated by their form to offer an extensive surface 
both for the adhesion and formation of the nail. The granules and 
cells are developed on every part of their surface, both in the grooves 
between the plaits and on their sides, and a horny lamina is formed 
between each pair of plaits. When the under surface of a nail is 
examined, these longitudinal laminz, corresponding with the longi- 
tudinal papille of the ungual portion of the derma, are distinctly 
apparent, and if the nail be forcibly detached, the laminz may be 
seen in the act of parting from the grooves of the papille. Itis this 
structure that gives rise to the ribbed appearance of the nail. The 
papillary substance of the derma which produces the nail is con- 
tinuous around the circumference of the attached part of that organ 
with the derma of the surrounding skin, and the horny structure of 
the nail is consequently continuous with that of the epidermis. 

Hairs are horny appendages of the skin, produced by the involu- 
tion and subsequent evolution of the epidermis; the involution con- 
stituting the follicle in which the hair is enclosed, and the evolution 
the shaft of the hair. Hairs vary much in size and length in dif- 
ferent parts of the body; in some they are so short as not to appear 
beyond the follicle; in others, they grow to a great length, as on 
the scalp; while along the margins of the eyelids, and in the 
whiskers and beard, they are remarkable for their thickness. 
Hairs are generally more or less flattened in form, and when the 
extremity of a transverse section is examined, it is found to possess 
an elliptical or reniform outline. This examination also demon- 
strates that the centre of the hair is porous and loose in texture, 
while its periphery is dense ; thus affording ground for its division 
into a cortical and a medullary portion. The free extremity of a 
hair is generally pointed, and sometimes split into two or three 
filaments. Its attached extremity is implanted deeply in the inte- 
gument, extending through the derma into the subcutaneous areolar 
‘tissue, where it is surrounded by adipose cells. The central ex- 
tremity of a hair is larger than its shaft, and is called the root or 
bulb. It is rounded or conical in shape. 

The hair is contained in a depression which passes deeply into 
the reticular layer of the corium, and is called the hair follicle. It 
is wide in its deepest part where it contains the bulb, gets narrower 
at the entrance of the ducts of the sebaceous glands, and i 
widens as it nears the surface. Its wall consists of two distinct 
layers, called respectively the external and internal sheath of the 
follicle, the former being continuous with the corium, and the latter 
‘with the epidermis. Between these layers and the hair itself a de- 
‘licate structure is observed, called the root sheath; it is also de- 
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scribed as composed of an outer and an inner layer. The inner 
layer (Hualey’s sheath) consists of flat cells which answer to the 
horny layer of the epidermis; the outer is composed of soft cells 
like those of the rete mucoswm, some of them containing pigment 
(layer of Henle). 

~ Connected with the hair follicles there are some fine bands of un- 
striped muscular fibre. These arise from the superficial part of the 
corium, and are inserted into the : 

outside of the lower part of the Pte 

follicle, below the sebaceous 
gland. They are placed on the 
side towards which the hair 
slopes, and by their contraction 
erect the hair; hence they have 
— the name of erectores 

i. 

The colour of the hair, like 
that of the epidermis, is due to 
the coloration of the primitive 
granules of the cells. 

The SEBAcEOUS GLANDS are 
embedded in the substance of the derma, and present every degree 
of complexity, from the simplest follicle to the compound lobulated 
gland. In some situations their excretory ducts open independently 
on the surface of the epidermis; while in others, they terminate in 
the follicles of the hairs. The sebaceous glands associated with 
the hairs are racemiform and lobulated, consisting of glandular 
vesicles which open by short pedunculated tubuli into a common 
excretory duct, and the latter, after a short course, into the hair- 
follicle. In the scalp there are two of the glands to each hair- 
follicle. On the nose and face the glands are of large size, and 
constantly associated with small hair-follicles. In the meatus 
auditorius the cerwminous glands are also large ; in the eyelids the 
cilia are supplied like other hairs with sebaceous glands, but the 
Meibomian glands may also be regarded as belonging to this class. 
The excretory ducts of sebaceous glands offer some diversity in 
different parts of the body ; in many situations they are short and 
straight, in others, as in the palms of the hands and soles of the 
feet, where the epidermis is thick, they assume a spiral course. 
The sebaceous ducts are lined by an inversion of the epidermis, 
which forms a thick and funnel-shaped cone at its commencement, 
but soon becomes uniform and soft. Sebaceous glands are met 
with in all parts of the body, but are most abundant in the skin 
of the face, and in those situations which are naturally exposed to 
the influence of friction. 

The sebaceous substance when it collects in inordinate quantities 


* The hairs and their connexions. 1. Hair bulb. 2. Inner sheath of the 
follicle. 3. Sebaceous gland, 4. Erector pili. 
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within the excretory ducts becomes the habitat of a remarkable 
parasitic animal, the steatozoon folliculorum. 

The SuporrParous GLANDS are situated deeply in the corium and 
also in the subcutaneous areolar tissue, where they are surrounded 
by adipose cells. They are small round or oblong bodies, composed 
of one or more convoluted tubuli, which open into a common effe- 
rent duct. The latter ascends from the gland through the derma. 
and epidermis, and terminates on the surface by a funnel-shaped 
and oblique aperture or pore. The efferent duct presents some 
variety in its course upwards; within the derma it is straight, or 
curved and serpentine, and if the epidermis be thin, proceeds more 
or less directly to the excreting pore. Sometimes it is spirally 
curved within the derma, and having passed the latter, is regularly 
and beautifully spiral in its passage through the epidermis, the last 
forming an oblique and valvular opening on the surface. The 
spiral course of the duct is especially remarkable in the thick epi- 
dermis of the palm of the hand and sole of the foot. On those 
parts of the skin where the papille are irregularly distributed, the 
efferent ducts of the sudoriparous glands open on the surface also 
irregularly, while on the palmar and plantar surfaces of the hands. 
and feet, the pores are situated at regular distances along the 
ridges, at points corresponding with the intervals of the small, 
square-shaped clumps of papillae. Indeed, the apertures of the 
pores, seen on the surface of the epidermal ridges, give rise to the 
appearance of small transverse furrows, which intersect the ridges 
from point to point. 

The efferent duct and tubuli of the sudoriparous gland are lined 
by an inflection of the epidermis. This inflection is thick and 
infundibuliform in the upper stratum of the derma, but soon be- 
comes uniform and soft. The infundibuliform projection is drawn 
out from the duct when the epidermis is removed, and may be 
perceived on the under surface of the latter as a nipple-shaped 
cone. <A good view of the sudoriferous ducts is obtained by gently 
separating the epidermis of a portion of decomposing skin ; or they 
may be better seen by scalding a piece of skin, and then with- 
drawing the epidermis from the derma. In both cases it is the 
lining sheath of epidermis, in other words, the epithelium, which is. 
drawn out from the duct. 
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CHAPTER XI. 
OF THE VISCERA., 


Tuat part of the science of anatomy which treats of the viscera is 
named splanchnology, from the Greek words omAdyxvor, viscus, and 
Adyos. ‘The viscera of the human body are situated in the three 
great internal cavities; cranio-spinal, thorax, and abdomen. The 
viscera of the cranio-spinal cavity, namely, the brain and spinal 
cord, with the principal organs of sense, have been already described, 
in conjunction with the nervous system. The viscera of the chest 
-are: the central organ of circulation, the heart; the organs of 

respiration, the lungs; and the thymus gland. The abdominal 
viscera admit of a subdivision into those which properly belong to 
that cavity—viz., the alimentary canal, liver, pancreas, spleen, kid- 
neys, and supra-renal capsules ; and those of the pelvis: the bladder 
and internal organs of generation. 


THORAX. 


The thorax is the conical cavity, situated at the upper part of the 
trunk of the body; it is narrow above and broad below, and is 
bounded in front, by the sternum, six superior costal cartilages, 
ribs, and intercostal muscles: laterally, by the ribs and intercostal 
muscles; and, behind, by the ribs, intercostal muscles, and vertebral 
column, as low down as the upper border of the last rib and first 
lumbar vertebra; superiorly, by the first rib at each side, the upper 
part of the sternum in front and the first dorsal vertebra behind ; 
and, inferiorly, by the diaphragm. The superior opening of the 
thorax is closed by the thoracic fascia, and gives passage to the fol- 
lowing parts, namely, the sterno-hyoid, sterno-thyroid, and longi 
colli muscles; the trachea and cesophagus; the carotid and sub- 
clavian arteries and veins, and thoracic duct; the pneumogastric, 
phrenic, and sympathetic nerves ; and the upper part of the lungs 
and pleure. The cavity of the thorax is much deeper on the pos- 
terior than on the anterior wall, in consequence of the obliquity of 
the diaphragm, and contains the heart enclosed in its pericardium, 
with the great vessels ; the lungs, with their serous coverings, the 
pleurze; the cesophagus; some important nerves; and, in the footue, 
the thymus gland. 
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THE HEART. 


The central organ of circulation, the heart, is situated between 
the two layers of pleura which constitute the mediastinum, and is 
enclosed in a proper membrane, the pericardium. d 

Pericardiwm.—The pericardium is a fibro-serous membrane like 
the dura mater, and resembles that membrane also in deriving its 
serous layer from the reflected serous membrane of the yiscus which 
it encloses. In shape it is like a truncated cone, the base being 
downward, the truncated apex upward, surrounding the aorta. It 
‘consists of two layers, external, fibrous; and internal, serous. The 
fibrous layer is attached above, to the great vessels proceeding from 
the heart, on which it is continuous with the thoracic fascia; and 
below, to the tendinous portion of the diaphragm. The serous mem- 
brane invests the heart with the commencement of its great vessels 

as high as the arch of the 

Fig. 316.+ aorta, and is then reflected 

upon the internal surface of 
the fibrous layer. 

In intimate structure the 
fibrous layer is composed of 
strong interlacing fibres; 
the serous layer consisting 
of a thin stratum of elastic 
tissue disposed in a network, 

= adherent by one surface to 
the fibrous layer, and smooth 
on the free surface, where it 
gives support to a single or 
double lamina or tesselated 
epithelium. The bag of the 
pericardium has few vessels 
and nerves, the latter being 
derived from the phrenic 
and recurrent branch of the 
Fey pre a 

e Harr is placed obliquely in the chest, the base being 

directs upwards ana backwards towards the right shoulder; the 


< 


+ Anatomy of the heart. 1. Right auricle. 2. Entrance of the superior 
vena cava. 3. Entrance of the inferior cava. 4, Opening of the coronary vein, 
half closed by the coronary valve. 5. Eustachian valve. 6. Fossa ovalis, 
surrounded by the annulus ovalis. 7. ‘Tuberculum Loweri, 8. Museuli 
pectinati of the appendix auricule, 9. Auriculo-ventricular opening. 10. Cavity 
of the right ventricle. 11. Tricuspid valve, attached by the chorde tendines 
.to the carne columns a 13. Pulmonary artery, guarded at its com- 
mencement by three semilunar valves. 14, Right pulmonary artery, passing 
beneath the arch and behind the ascending aorta, 15. Left pulmonary artery, 
crossing in front of the descending aorta. * Remains of the ductus 
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apex forwards and to the left, pointing to the space between the 
fifth and sixth rib, at about three and a half inches from the 
sternum.* Its under side is flattened, and rests on the tendinous 
portion of the diaphragm; its upper side is rounded and convex, 
and formed principally by the right ventricle, and partly by the 
left. Surmounting the ventricles are the corresponding auricles, 
whose auricular appendages are directed forwards, and slightly 
overlap the root of the pulmonary artery. The pulmonary artery 
is the large anterior vessel at the root of the heart; it crosses ob- 
liquely the commencement of the aorta. The heart consists of two 
auricles and two ventricles, which are respectively named, from 
their position, right and left. The right is the venous side of the 
heart ; it receives into its auricle the venous blood from every part 
of the body, by the superior and inferior cava and coronary vein. 
From the auricle the blood passes into the ventricle, and from the 
ventricle through the pulmonary artery, to the capillaries of the 
lungs. From these itis returned as arterial blood to the left auricle; 
from the left auricle it passes into the left ventricle; and from the 
left ventricle is carried through the aorta, to be distributed to every 
part of the body, and again returned to the heart by the veins. 
This constitutes the course of the adult circulation. . 

The heart is best studied in situ. If, however, it be removed. 
from the body, it should be placed in the position indicated by the 
above description of its situation. A transverse incision should 
then be made along the ventricular margin of the right auricle, 
from the appendix to its right border, and crossed by a perpendi- 
eular incision, carried from the side of the superior to the inferior 
cava. The blood must then be removed. Some fine specimens of 
‘white fibrin are frequently found with the coagula; occasionally 
they are yellow and gelatinous. The older anatomists called these 
substances *‘ polypus of the heart;” they are usually met with in 
the right ventricle, and sometimes in the left cavities. 

The Rieut Avricte is larger than the left, and consists of a 


arteriosus, acting as a ligament between the pulmonary artery and arch of 
the aorta. The arrows mark the course of the venous blood through the right 
side of the heart. Entering the auricle by the superior and inferior cave, it 
passes through the auriculo-ventricular opening into the ventricle, and thence 
through the pulmonary artery to the Jungs. 16. Left auricle. 17, Openings 
of the four pulmonary veins. 18. Auriculo-ventricular opening. 19. Left 
ventricle. 20. Mitral valve, attached by its chorde tendinew to two large 
eolumne carne, which project from the walls of the ventricle. 21. Com- 
mencement and course of the ascending aorta behind the pulmonary artery, 
marked by an arrow. The entrance of the vessel is guarded by three semilunar 
valves. 22. Arch of the aorta. The comparative thickness of the two ventricles 
is shown in the diagram, ‘The course of the pure blood through the left side 
of the heart is marked by arrows. The blood is brought from the lungs by the 
four pulmonary veins into the left auricle, and passes through the auriculo- 
ventricular opening into the left ventricle, whence it is conveyed by the aorta 
to every part of the body. 

_ * The size of the heart is about five inches in length, three inches and a half 
in greatest breadth, and two and a half in thickness, Its weight is about 
eleven ounces in the male, and nine ounces in the female. 
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principal cavity or sinus, and an appendix auricule. The interior 
of the sinus presents for examination five openings; two valves; 
two relics of foetal structure; and two peculiarities in the proper 
structure of the auricle. To facilitate remembrance they may be 
thus arranged :— 


( Superior cava, Relics of } Annulus ovalis, 
Inferior cava, foetal structure ) Fossa ovalis. 
Openings . 4 Coronary vein, 
Foramina Thebesii, Tuberculum 
Auriculo-ventricular. Structure of Loweri, 
Males Eustachian valve, the auricle | Musculi pectinati. 
sd ; (Gace valve. 


The Superior vena cava returns the blood from the upper half of 
the body, and opens into the upper and back part of the auricle. _ 

The Inferior vena cava returns the blood from the lower half of 
the body, and opens through the lower and posterior wall, close to 
the partition between the auricles (septum auricularum). The di- 
rection of these two vessels is such, that a stream forced through 
the superior cava would rush towards the auriculo-yentricular 
opening. In like manner, a jet issuing from the inferior cava would 
dash its stream against the septum auricularum ; thisis the proper 
direction of the two currents during foetal life. 

The Coronary vein returns the venous blood from the substance 
of the heart; it opens into the auricle between the inferior cava and 

-auriculo-ventricular opening, under cover of the coronary valve. 

The Foramina Thebesii are minute pore-like openings of small 
veins which issue directly from the muscular structure of the heart, | 
without entering the venous current. These openings are also 
found in the left auricle, and in the right and left ventricles, but, in 
the latter, are generally believed to be mere cecal depressions. 

The Auriculo-ventricular opening is the large opening of com- 
munication between the auricle and ventricle. 

The Hustachian valve is a part of the apparatus of foetal circu- 
lation, and serves to direct the placental blood from the inferior 
cava, through the foramen ovale into the left auricle. In the adult 
it is a mere vestige and imperfect, though sometimes it remains 
of large size. It is formed by a fold of the lining membrane of the 
auricle, containing some muscular fibres, is situated between the 
aperture of the inferior cava and the auriculo-ventricular opening, 
and is generally connected with the coronary valve. 

The Ooronary valve is a semilunar fold of the lining membrane, 
stretching across the mouth of the coronary vein, and preventing 
the reflux of blood in the vein during contraction of the auricle. 

The Annulis ovalis is situated on the septum auricularum, oppo- 
site the termination of the inferior cava. It is the rounded margin 
“A the septum, which occupies the place of the foramen ovale of the 

cetus. 

The Fossa ovalis is an oval depression corresponding with the 
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foramen ovale of the foctus. This opening is closed at birth by a 
thin valvular layer, which is continuous with the left margin of the 
annulus, and is frequently 
imperfect at its upper part. 
The depression or fossa in 
the right auricle results from 
this arrangement. There is 
no fossa ovalis in the left 
auricle. 

The Tuberculum Lowert 
is the portion of auricle in- 
tervening between the open- 
ings of the superior and in- 
ferior cava. Being thicker 
than the walls of the veins, 
it forms a projection, which 
was supposed by Lower to | 
direct the blood from the | 
superior cava into the auri- fh 
culo-ventricular opening. 

The Musculi pectinati are 
small muscular columns situated in the appendix auricule. They 
are numerous, and arranged parallel with each other; hence their 
cognomen pectinati, like the teeth of a comb. 

he RigHT or ANTERIOR VENTRICLE is triangular and prismoid in 
form. Its anterior side is convex, and forms the larger portion of 
the front of the heart. The posterior side, which is also inferior, 
is flat, and rests on the diaphragm; the inner side corresponds 
with the partition between the two ventricles, septum ventricu- 
lorum. Superiorly where the pulmonary artery arises, there is a 
dilatation of the ventricle, termed the infundibulum or conus 
arteriosus. 


* Anatomy of the heart; right side. 1. Cavity of right auricle. 2. Appendix 
auricule, in its cavity are seen the musculi pectinati. 3. Superior vena cava, 
opening into the upper part of right auricle. 4. Inferior vena cava. 5. Fossa 
ovalis; the prominent ridge surrounding it is the annulus ovalis. 6. Eusta- 
chian valve. 7. Opening of the coronary vein. 8. Coronary valve. 9. Entrance 
of the auriculo-ventricular opening. Between the figures 1 and 9, two or 
three foramina Thebesii are seen. a. Right ventricle. 0, c. Cavity of right 
ventricle, on the walls of which the columnz carne are seen; c is placed in 
the channel leading upwards to the pulmonary artery, d. e, f. Tricuspid 
valve; e is placed on the anterior curtain, fon the right curtain. g. Long 
columna carnea, to the apex of which the anterior and right curtain are con- 
nected by chorde tendinew. h. The “long moderator band.” 7% The two 
columne carnez of the right curtain, % Attachment by chorde tendinere 
of the left limb of the anterior curtain. J, 1. Chords tendinez of the “ fixed 
curtain” of the valve. m. Valve of the pulmonary artery. The letter of 
reference is placed on the inferior semilunar segment. mn. Apex of left appen- 
dix auricule. o. Left ventricle. p. Ascending aorta. gq. Its transverse 
portion, with the three arterial trunks which arise from the arch. r, De- 
scending aorta. 
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The right ventricle is to be laid open by making an incision 

arallel with, and a little to the right of, the anterior longitudinal 
furrow, from the pulmonary artery in front, to the apex of the 
heart, and thence by the side of the posterior longitudinal furrow 
behind to the auriculo-ventricular opening. 

‘It contains, to be examined, two openings, the auriculo-ventri- 
cular and that of the pulmonary artery; two apparatus of valves, 
tricuspid and semilunar; and a muscular and tendinous apparatus 
belonging to the tricuspid valves. They may be thus arranged :— 


Auriculo-ventricular opening, Tricuspid valves, 
Opening of the pulmonary artery, Semilunar valves. 
Chordee tendinese, 

Carneze column. 


The Auwriculo-ventricular opening is surrounded by a fibrous 
ring, covered by the lining membrane (endocardium) of the heart. 
It is the opening of communication between the right auricle and 
ventricle. 

The Opening of the pulmonary artery is situated at the summit 
of the conus arteriosus, close to the septum ventriculorum, on the 
left side of the right ventricle, and upon the anterior aspect of the 
heart. 

The Tricuspid valves are three triangular folds of the lining 
membrane, strengthened by a thin layer of fibrous tissue. They 
are connected by their base around the auriculo-ventricular open- 
ing; and by their sides and apices, which are thickened, they give 
attachment to a number of slender tendinous cords, called chordee 
tendiness. The chord tendinee are the tendons of the thick mus- 
cular columns (colwmne carne) which stand out from the walls of 
the ventricle, and serve as muscles to the valves. A number of 
these tendinous cords converge to a single muscular attachment. 
The tricuspid valves prevent the regurgitation of blood into the 
auricle durmg the contraction of the ventricle, and they are pre- 
vented from being themselves driven back by the chordee tendineze 
and their muscular attachments. 

This connexion of the muscular columns of the heart to the 
valves has caused their division into active and passive. The 
active valves are the tricuspid and mitral; the passive, the semi- 
lunar and coronary. 

The valves consist of curtains, cords, and columns. The anterior 
valve or curtain is the largest, and is so placed as to prevent the 
filling of the pulmonary artery during the distension of the ven- 
tricle. The right valve or curtain is of smaller size, and is situated 
on the right side of the auriculo-ventricular opening. The third 
valve, or fixed curtain, is connected by its vords to the septum ven- 
triculorum. The chords (chord tendinez) of the anterior curtain 
are attached, principally to a long column (columna carnea), which 
is connected with the right or thin and yielding wall of the ven- 
tricle. The right curtain is connected, by means of its cords and 


RIGHT VENTRICLE. » 605 


columns with the yielding wall of the ventricle. The fixed curtain 
is so named from its attachment to the solid wall of the ventricle, 
by means of cords only, without fleshy columns. 

From this arrangement of the valves it follows, that if the right 
ventricle be over-distended, the thin or yielding wall will give way, 
and carry with it the columns of the anterior and right valve. 
The cords connected with these columns will draw down the edges 
of the corresponding valves, and produce an opening between the 
curtains, through which the superabundant blood may escape into 
the auricle, and the ventricle be relieved from over-pressure. 
This mechanism is therefore adapted to fulfil the function of a 
safety valve. 

The Columne carnee (fleshy columns) is a name expressive of 
the appearance of the internal walls of the ventricles, which, with 
the exception of the infundibulum, seem formed of muscular 
columns interlacing in almost every direction. They are divided, 
according to the manner of their connexion, into three sets. 
1, The greater number are attached by the whole of one side, and 
merely form convexities into the cavity of the ventricle. 2. Others 
are connected by both extremities, being free in the middle. 3, A 
few (columnze papillares) are attached by one extremity to the walls 
of the heart, and by the other give insertion to the chorde tendinez. 

The Semilunar valves, three in number, are situated around the 
commencement of the pulmonary artery, being formed by a folding 
of its lining membrane, strengthened by a thin layer of fibrous 
tissue. They are attached by their convex borders, and free by the 
concave, which are directed upwards in the course of the vessel, so 
that, during the current of the blood along the artery, they are 
pressed against the sides of the cylinder; but if regurgitation 
ensue, they are immediately expanded, and effectually close the 
entrance of the tube. The margins of the valves are thicker than 
- the rest of their extent, and each valve presents in the centre of 
this margin a small fibro-cartilaginous tubercle or nodule, called 
corpus Arantii, which locks in with the other two during the 
closure of the valves, and secures the triangular space which would 
otherwise be left by the approximation of three semilunar folds. 
On either side of the nodule, the edge of the valve is folded and 
thin, and to this part the term Iwnula has been applied. When the 
valves are closed, the lunule are brought in contact with each 
other by their surfaces. 

Between the semilunar valves and the cylinder of the artery are 
three pouches, called the pulmonary sinuses (sinuses of Valsalva). 
Similar sinuses are situated behind the valves at the commence- 
ment of the aorta, and are larger and more capacious than those 
of the pulmonary artery. 

The Pulmonary artery commences by a scalioped border, cor- 
responding with the three valves which are attached along its edge. 
It is connected to the ventricle by muscular fibres, and by the 
lining membrane of the heart. 
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The Lert or POSTERIOR AURICLE is somewhat smaller, but thicker 
than the right; of a cuboid form, and situated more posteriorly. 
The appendia auricule is constricted at its junction with the 
auricle, and has a foliated appearance; it is directed forwards to- 
wards the root of the pulmonary artery, to which the auricule of 
both sides appear to converge. 

The left auricle is to be laid open by a 1 shaped incision, the 
horizontal section being made along the border which is attached 
to the base of the ventricle. It presents for examination five open- 
ings, and the muscular structure of the appendix: the fossa ovalis, 
as previously observed, is not to be seen on the left side of the 
septum auricularum. The parts to be examined, are:— 


Four pulmonary veins, : 
Auriculo-ventricular opening, . 
Musculi pectinati. 


The Pulmonary veins, two from the right and two from the left 
lung, open into the corresponding sides of the auricle. The two 
left pulmonary veins terminate frequently by a common opening. 

The Auriculo-ventricular opening is the aperture of communica- 
tion between the auricle and ventricle. 

The Musculi pectinati are fewer in number than in the right 
auricle, and are situated only in the appendix auriculee. 

Lert Vrnrricte.—The left ventricle is to be opened by making 
an incision a little to 
the left of the septum 
ventriculorum, and 
continuing it around 
the apex of the heart 
to the auriculo-ventri- 
cular opening behind. 

The left ventricle is 

conical both in exter- 
> nal figure and in the 
» shape of its internal 
cavity. It forms the 
apex of the heart, by 
projecting beyond the 
right ventricle, while 
the latter has the ad- 
vantage in length to- 
wards the base. Its 
walls are about seven 
lines in thickness, those of the right ventricle being about two lines 
and a half. 


* Anatomy of the heart; left side. 1. Cavity of left auricle. The figure is 
placed on that portion of the septum auricularum corresponding with the 
centre of the fossa ovalis. 2. Cavity of the appendix auricule, near the apex 
ot which are seen musculi pectinati. 3. Opening of the two right pulmonary 
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It presents for examination, in its interior, two openings, two 
valves, and the tendinous cords and muscular columns; they may 
be thus arranged : 


Auriculo-ventricular opening, Mitral valves, 
Aortic opening. Semilunar valves. 
Chordee tendineze, 

Columnes carne. 


The Awriculo-ventricular opening is a dense fibrous ring, covered 
by the endocardium, but smaller in size than that of the right side. 
Its fibrous structure is closely connected with that of the right 
auriculo-ventricular and aortic rings; at the junction of the three 
there is a fibro-cartilaginous mass, and, in some animals, a portion 
of bone. 

The Mitral valves are attached around the auriculo-ventricular 
opening, as are the tricuspid in the right ventricle. They are 
thicker than the tricuspid, and consist of two segments, of which 
the larger is placed between the auriculo-ventricular opening and 
the commencement of the aorta, and acts the part of a valve to that 
foramen during the filling of the ventricle. The difference in size 
of the two valves, both being triangular, and the space between 
them, has given rise to the idea of a bishop’s mitre, after which they 
are named. ‘These valves, like the tricuspid, are furnished with an 
apparatus of tendinous cords, chord tendinew, which are attached 
to two very large columne carnew. 

The Oolumne carnee admit of the same arrangement into three 
kinds, as on the right side. Those which are free by one extremity, 
the columnz papillares, are two in number, and larger than those 
on the opposite side; one being placed on the left wall of the ven- 
tricle, the other at the junction of the septum ventriculorum with 
the posterior wall. 

e Semilumar valves are placed around the commencement of 
the aorta, like those of the pulmonary artery; they are similar in 
structure, and are attached to the scalloped border by which the 
aorta is connected with the ventricle. The nodule in the centre of 
each fold is larger than those of the pulmonary valves, and it was 
these that Arantius particularly described; but the term corpora 
Arantii, is now applied indiscriminately to both. The fosse be- 
tween the semilunar valves and the cylinder of the artery are larger 


yeins. 4, The sinus, into which the left pulmonary veins open. 5.. Left pul- 
monary veins. 6. Auriculo-yentricular opening. 7, Coronary vein, lying in 
the auriculo-ventricular groove. 8, Left ventricle. 9,9. Cavity of the left 
ventricle; the figures rest on the septum ventriculorum. a. Mitral valve; its 
flaps are connected by chorde tendine to b, 6, Columne carne. c¢, c. Fixed 
columne carnes, forming part of the internal surface of the ventricle. d. Arch 
of the aorta, from the summit of which the three arterial trunks of the head 
and upper extremities are seen arising. e. Pulmonary artery. f Obliterated 
ductus arteriosus ; the letter is placed in the cleft formed by the bifurcation 
of.the pulmonary artery. g. Left pulmonary artery. h. Right ventricle. 
i, Point of the appendix of right auricle, ‘ 
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than those of the pulmonary artery; and are called the sinus 
aortic (sinuses of Valsalva). 


STRUCTURE OF THE HEART, 


The fibres of the ventricles have a very intricate arrangement. 
The most recent and complete description is that of Dr. Pettigrew, 
in the Philosophical Transactions for 1864, The author shows 
that the wall of the ventricles may be divided into seven layers 
the fibres of which differ in direction. The fibres of the first 
layer run spirally downwards from left to right, but nearly verti- 
cally ; those of the second layer take the same general direction, 
but are more inclined to the horizontal ; those of the third layer are 
still more transverse, and the fourth layer is quite transverse. 
Passing the fourth layer, which occupies a central position in the 
ventricular walls and forms the boundary between the external and 
internal layers, the order of arrangement is reversed and the fibres of 
the remaining layers—viz., five, six, and seven, gradually return in an 
opposite direction and in an inverse order to the same relation to the 
vertical as that maintained by the first external layer. The fibres 
composing corresponding external and internal layers, such as layers 
one and seven, two and six, &c., are continuous in the left ven- 
tricle at the apex, and in the right ventricle in the track for the 
anterior coronary artery, the fibres of both ventricles being for the 
most part continuous hkewise at the base. The fibres of the right 
and left ventricles anteriorly and septally are to a certain extent 
independent of each other; whereas posteriorly many of them are 
common to both ventricles; 7.c., the fibres pass from one ventricle 
to the other. At the apex the fibres are twisted round like a scroll 
or whorl, and then the external fibres enter into the interior of the 
ventricle, and some of them are continuous with those of the mus- 
culi papillares, others with the innermost layer of spinal fibres. 
The fibres from the back and front of the ventricle enter the apex 
in two different bundles, so that the whorl is composed of a 
double set of fibres twisted round each other something like the 
fingers of the two hands when they are folded over each other and 
closed. 

The Awricles——The muscular fibres of the auricles are disposed 
in three sets, transverse, spiral, and circular. The transverse are 
most external and extend over both cavities entering the septum. 
The spiral are attached at each extremity to the auriculo-ventri- 
cularrings. ‘The circular begin at the apex of the appendix and are 
continued on to the body of the auricle. Others surround the 
entrance of the vense cavee and pulmonary veins and are continued 
for some distance along these vessels. 

MinvrTE structurE.—The Pericardiwm is a thin layer, composed 
of a network of fine elastic fibres, adherent by the deep surface to 
the muscular structure of the heart, and supporting on its free 
surface a single or double lamina of tesselated epithelium. Beneath 
the pericardium, especially in the grooves of the heart, is more or 
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less adipose tissue, which is sometimes distributed more extensively 
over the surface of the organ. 

The Hndocardium, or liming membrane of the heart, is also thin, 
but thicker in the auricles than in the ventricles, and especially in 
the left auricle. It consists of three layers—namely, 1, a thin 
stratum of white fibrous areolar tissue, which connects it to the 
muscular structure: 2, a middle layer, composed of elastic tissue, 
which is so abundant in the auricles as to constitute a thin elastic 
membrane possessed of several lamine; and, 3, an epithelium, 
consisting of a single or double layer of more or less elongated or 
polygonal, flattened nucleated cells. The surface of the middle 
layer, on which the epithelium is embedded, pre- 
sents a smooth stratum of fine elastic fibres, 
arranged longitudinally while the chief thickness 
of the layer is made up of fine and coarse elastic 
networks, connected by a matrix of areolar tissue, 
in the meshes of which are numerous scattered 
nuclei. In the ventricles the endocardium is trans- 
parent; in the auricles, particularly the left, it is 
opaque and white, and continuous with the lining 
membrane of the vessels which open into the heart. 

The muscular fibres are more slender and friable 
than those of the rest of the muscular system; 
the sarcolemma is more delicate; the longitudinal 
markings and nuclei more apparent; the fibres, 
more closely united together, have less intervening 
areolar tissue, are inextricably interlaced, and 
form innumerable anastomosing plexuses, a cha- 
racter peculiar to the mnscular structure of the 
heart. The nuclei are placed in the axis of the 
fibre and in the same situation are found rows of minute fatty gra- 
yang which are excessively multiplied in fatty degeneration of the 

eart. 

The awriculo-ventricular valves are composed of two layers of 
endocardium, connected in the body of the valve by areolo-fibrous 
tissue, mingled with a network of elastic fibres; towards the edges 
of the valve, the two layers become blended with each other, and 
form a single membrane. The chorde tendinee consist of a fasci- 
culus of tendinous fibres invested by a thin layer of endocardium. 
The semilunar valves are composed of a thin stratum of elastic and 
areolar tissue, the elastic tissue forming a fine network in the sub- 
stance of the latter, and the free surface being invested by a single 
or double layer of epithelium. . 

Vessels and Nerves.—The arteries of the heart are derived from 
the left and right coronary; the capillaries form a fine network 
around the muscular fasciculi as in other muscles; the veins ac- 


Fig. 319.* 


* Epithelium of the endocardium, 1. Nucleated cells assuming the fusiform 
figure. 2. Polygonal nucleated cells. Magnified 350 times. After Kolliker. 
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company the arteries, and empty themselves by the common coro- 
nary vein into the right auricle; the venze minime or venze Thebesii 
discharging their blood directly into the auricle. The semilunar 
; valves are an exception to the rest of the valves 
Ig. 620," of the heart, in having no blood-vessels. Lym- 
phatic vessels are scanty in the bag of the peri- 
cardium, but numerous beneath the membrana 
propria; they follow the grooves of the heart, 
and terminate in the glands situated beneath 
the arch of the aorta, and upon the bifurcation 
of the trachea. 

The Nerves of the heart are numerous, and 
derived from the cardiac plexuses, which are 
formed by filaments from the sympathetic and 
pneumogastric nerve, and reach the substance 
of the organ by means of the anterior and pos- 
terior coronary plexus. The nervous filaments 
partly accompany the vessels, partly cross their 
course, anastomose with each other at acute 
angles, and pierce the surface of the heart to reach its substance 
and the endocardium. The nerves are grey, being composed of 
fine pale fibres, a few only of the larger nerves containing in addition 
an admixture of nucleated fibres. The minute fusiform enlargements 
on the external branches are not ganglia, but mere thickenings of | 
the neurilemma. 


ORGANS OF RESPIRATION AND VOICE. 


The organs of respiration are the two lungs, with their air-tube, 
the trachea, to the upper part of which is adapted an apparatus of 
cartilages, constituting the organ of voice, or larynx. 


THE LARYNX. 


The Laryne is situated at the fore-part of the neck, between the 
trachea and base of the tongue. It is ashort tube, of an hour-glass 
form, and is composed of cartilages, ligaments, muscles, vessels, 
nerves, and mucous membrane. 

The Cartilages are the— 


Thyroid, Two cornicula laryngis, 
Cricoid, Two cuneiform, 
Two arytenoid, Epiglottis. 


The Thyroid (@vpeds eiSos, like a shield) is the largest cartilage 
of the larynx: it consists of two lateral portions, or ale, which meet 
at an angle in front, and form the ie foe which is known by the 
name of pomum Adami. In the male, after puberty, the angle of 
union of the two al is acute; in the female, and before puberty in 


_ * Anastomosing muscular fibres of the heart. After Kélliker, 
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the male, it is obtuse. Where the pomum Adami is prominent, a 
bursa mucosa is often found between it and the skin. 

Hach ala is quadrilateral in shape, and forms a rounded border 
posteriorly, which terminates above, in the superior cornu, and 
below, in the inferior cornu. On the side of the ala is an oblique 
line, or ridge, directed downwards and forwards, and bounded at 
each extremity by a tubercle. Into this line the sterno-thyroid 
muscle is inserted; and from it the thyro-hyoid and inferior con- 
strictor take their origin. In the receding angle, formed by the 
meeting of the two ale, on the inner side of the cartilage, and near 
its lower border, are attached the epiglottis, chord vocales, thyro- 
arytenoid and thyro-epiglottidean muscles. 

he Oricoid (xpixos—eidos, like a ring) is a ring of cartilage, 
narrow in front, and broad behind, where it is surmounted by two 
rounded surfaces, which articulate with the arytenoid cartilages. 
At the middle line, posteriorly, is a vertical ridge which gives at- 
tachment to the cesophagus, and at each side of the ridge are the 
depressions which lodge the crico-arytenoidei postici muscles. On 
either side of the ring is a glenoid cavity, which articulates with 
the inferior cornu of the thyroid cartilage. 

The Arytenoid cartilages (dpvraiva,* a pitcher), two in number, 
are triangular and prismoid in form. They are broad and thick 
below where they articulate with the upper border of the cricoid 
cartilage; pointed above, and prolonged by two small pyriform 
fibro-cartilages, cornicula laryngis (capitula Santorini), which are 
curved inwards and backwards, and they each present three sur- 
faces, anterior, posterior, and internal. The posterior surface is 
concave, and lodges part of the arytenoideus muscle; the internal 
surface is smooth, and forms part of the lateral wall of the larynx; 
the anterior or external surface is rough and uneven, and gives at- 
tachment to the chorda vocalis, thyro-arytenoideus, crico-arytenoi- 
deus lateralis and posticus, and, above these, to the base of the 
cuneiform cartilage. 

The Ouneiform cartilages are two small cylinders of yellow 
fibro-cartilage, about seven lines in length, and enlarged at each 
extremity. By the lower end, or base, the cartilage is attached to 
the middle of the external surface of the arytenoid, and by its 
upper extremity forms a prominence in the border of the aryteno- 
epiglottidean fold of membrane. They are sometimes wanting. 

In the male, the cartilages of the larynx are more or less ossified, 
particularly in old age. ; 

The Hpiglottis (émvy@rris, upon the tongue) is a fibro-cartilage 
of a yellowish colour, studded with a number of small mucous 
glands, which are lodged in shallow pits on its surface. It is 


* This derivation has reference to the appearance of both cartilages taken 

together and covered by mucous membrane. In animals, which were the 

ace! subjects of dissection among the ancients, the opening of the 

arynx, with the arytenoid cartilages, bears a curious resemblance to the mouth 

of a pitcher with a large spout, 
RR 
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shaped like a cordate leaf, and placed immediately in front of the 
opening of the larynx, which it closes completely when the larynx 
is drawn up beneath the base of the tongue. It is attached by its 
point to the receding angle of the thyroid cartilage. 

Ligaments.—The ligaments of the larynx are numerous, and may 
be arranged into four groups: 1. Those which articulate the thyroid 
with the os hyoides. 2. Those which connect it with the cricoid, 
3. Ligaments of the arytenoid cartilages. 4. Ligaments of the 
epiglottis. 

1. The ligaments which connect the thyroid cartilage with the os 
hyoides are three in number. 

Two Thyro-hyoidean ligaments pass between the superior cor- 
nua of the thyroid and the extremities of the greater cornua of the 
os hyoides; a sesamoid bone or cartilage is found in each. 

The Thyro-hyoidean membrane is a broad membranous layer, 
occupying the entire space between the upper border of the thyroid 
cartilage and the upper and inner border of the os hyoides. It is 
pierced by the superior laryngeal nerve and artery. 

2. The ligaments connecting the thyroid to the cricoid cartilage 
are also three in number :— 

Two Capsular ligaments, with their synovial membranes, which 
form the articulation between the inferior cornua of the thyroid and 
the sides of the cricoid; and the crico-thyroidean membrane. 

The Orico-thyroidean membrane is a fan-shaped layer of yellow 
elastic tissue, thick in front (middle crico-thyroidean ligament) and 
thinner at each side (lateral crico-thyroidean ligament). It is at- 
tached by its apex to the lower border and receding angle of the 
thyroid cartilage, and by its expanded margin to the upper border 
of the cricoid and base of the arytenoid cartilages. Hiatt it 
is continuous with the inferior margin of the chordge yocales. ; 
front of the crico-thyroidean membrane is crossed by a small artery, 
the inferior laryngeal, and is the spot selected fo: the operation of 
laryngotomy. Laterally it is covered in by the crico-thyroidei and 
crico-arytenoidei laterales muscles. 

3. The ligaments of the arytenoid cartilages are eight in 
number :— 

Two Capsular ligaments, with synovial membranes, which arti- 
culate the arytenoid cartilages with the cricoid, strengthened behind 
by two posterior crico-arytenoid bands or ligaments; and the supe- 
rior and inferior thyro-arytenoid ligaments. 

The superior thyro-arytenoid ligaments are two thin bands of 
yellow elastic tissue attached in front to the receding angle of the 
thyroid cartilage, and behind to the anterior and imner border of 
each arytenoid cartilage. The lower border of this ligament con- 
stitutes the upper boundary of the ventricle of the larynx, and the 
fold of mucous membrane caused by its prominence has been called 
the superior or false chorda vocalis. 

The inferior thyro-arytenoid ligaments, or true chord vocales, 
are thicker than the superior, and like them composed of yellow 
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elastic tissue. Each ligament is attached in front to the receding 
angle of the thyroid cartilage, and behind to the anterior angle ot 
the base of the arytenoid. ‘I'he inferior border of the chorda vocalis 
is continuous with the lateral expansion 
of the crico-thyroid ligament. The 
superior border es the lower boun- 
dary of the ventricle of the larynx. The 
space between the two chord vocales 
is the glottis or rima glottidis. 

4, The ligaments of the epiglottis are 
five in number—namely, three glosso- 
epiglottic, hyo-epiglottic, and thyro- 
epiglottic. 

The glosso-epiglottic ligaments (freena 
epiglottidis) are three folds of mucous 
membrane, which connect the anterior 
surface of the epiglottis with the root of 
the tongue. The middle of these con- 
tains elastic tissue. The hyo-epiglottic 
ligament is a band of yellow elastic tissue 
passing between the anterior aspect of 
the epiglottis near its apex, and the 
upper margin of the body of the os 
hyoides. The thyro-epigloitic ligament 
isa long and slender fasciculus of yellow 
elastic tissue, which embraces the apex 
of the epiglottis, and is inserted into 
the receding angle of the thyroid cartilage immediately below the 
anterior fissure and above the attachment of the chordze vocales. 

- Muscles.—The intrinsic muscles of the larynx are eight in num- 
ber; the five larger are the muscles of the chordx vocales and rima 
glottidis; the three smaller are muscles of the epiglottis. 

The five muscles of the chordz vocales and rima glottidis are, 
Crico-thyroideus, Thyro-arytenoideus, 
Crico-arytenoideus posticus, Arytenoideus.. 
Crico-arytenoideus lateralis, 

* Vertical section of the larynx, showing its ligaments. 1. Body of os 
hyoides. 2. Its great cornu. 8. Lesser cornu. 4. Ala of the thyroid car- 
tilage. 5. Superior cornu. 6. Inferior cornu. 7. Pomum Adami. 8, 8. Thyro- 
hyoidean membrane; the opening in the membrane immediately above the 

terior figure is for the passage of the superior laryngeal nerve and artery. 

. Thyro-hyoidean ligament; the figure is placed immediately above the 
sesamoid bone or cartilage. a. EHpiglottis. 6. Hyo-epiglottic ligament. 
¢. Thyro-epiglottic ligament.. d. Arytenoid cartilage ; inner surface. e. Outer 
angle of base of arytenoid cartilage.  Corniculum laryngis. g. Cuneiform 
cartilage. h. Superior thyro-arytenoid ligament. 7. Inferior thyro-arytenoid 
ligament, or chorda vocalis; the elliptical space between the two thyro- 
arytenoid ligaments is the ventricle of the larynx. &. Cricoid cartilage. 
1. Lateral portion of the crico-thyroidean membrane. m. Central portion of 


the same membrane. n. Upper ring of trachea. o: Section of isthmus of 
thyroid gland. p, p. Levator glandulw thyroidea. 


RR. 2 


Fig. 821.* 
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The Ovico-thyroid muscle arises from the anterior surface of the 
cricoid cartilage, and passes obliquely outwards and backwards to 
Pac 5 be wmserted into the lower and inner border of the 
Best ala of the thyroid from its tubercle as far back 

as the inferior cornu. 

The Orico-arytenoideus posticus arises from 
the depression on the posterior surface of the 
cricoid cartilage, and passes upwards and out- 
wards to be inserted into the outer angle of the 
base of the arytenoid. 

The Orico-arytenoideus lateralis arises from 
the upper border of the side of the cricoid, and 
passes upwards and backwards to be inserted into 
the outer angle of the base of the arytenoid car- 
tilage. 

The Thyro-arytenoideus arises from the re- 
ceding angle of the thyroid cartilage, close to 
the outer side of the chorda vocalis, and passes 
backwards parallel with the cord, to be inserted into the base and 
outer surface of the arytenoid cartilage. 

The Arytenoideus muscle occupies the posterior concave surface 
of the arytenoid cartilages, between which it is stretched. It con- 
sists of three planes of transverse and oblique fibres; hence it was 
formerly considered as several muscles, under the names of trans- 
versi and obliqui. 

The three muscles of the epiglottis are, 


Thyro-epiglottideus, Aryteno-epiglottideus superior, 
Aryteno-epiglottideus inferior. 


The Thyro-epiglottideus appears to be formed by the upper fibres 
of the thyro-arytenoideus muscle; they spread out on the external 
surface of the sacculus laryngis, and in the aryteno-epiglottidean 
fold of mucous membrane, on which they are lost; a few of the an- 
terior fibres being continued onwards to the side of the epiglottis 
(depressor epiglottidis). 

The Aryteno-epiglottideus superior consists of a few scattered 
muscular fibres, which pass forward in the fold of mucous membrane 
forming the lateral boundary of the entrance into the larynx, from 
the apex of the arytenoid cartilage to the side of the epiglottis. 

The Aryteno-epiglottideus inferior, described by Hilton, and 
closely connected with the sacculus laryngis, may be seen by 
raising the mucous membrane immediately above the ventricle of 
the larynx. It arises by a narrow and fibrous origin from the 
arytenoid cartilage, just above the attachment of the chorda vocalis ; 
and passing forwards and a little upwards, expands over the upper 


* Posterior view of the larynx. 1. Thyroid cartilage, right ala. 2. Ascend- 
ing cornu. 38, Descending cornu. 4, 7. Cricoid cartilage. 5, 5. Arytenoid 
cartilages. 6. Arytenoideus muscle, consisting of oblique and transverse fasci- 
culi, 7%. Crico-arytenoidei postici muscles. 8. Epiglottis. i 
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half or two-thirds of the sacculus laryngis; it is inserted by a 
broad attachment into the side of the epiglottis. 

Actions.—The crico-arytenoidei postici open the glottis while all 
the rest close it. ‘The arytenoideus approxi- 
mates the arytenoid cartilages posteriorly, and . 
the crico-arytenoidei laterales and thyro-aryte- 
noidei anteriorly ; the latter, moreover, close the 
glottis mesially. The crico-thyroidei are tensors 
of the chordz vocales, and these muscles, to- 
gether with the thyro-arytenoidei, regulate the 
tension, position, and vibrating length of the 
vocal cords. 

The crico-thyroid muscles effect the tension 
of the chordze vocales by rotating the inferior 
cornua of the thyroid on the cricoid; by this 
actior the anterior portion of the thyroid is 
drawn downwards, and made to approximate 
the upper edge of the cricoid, thus separating it 
further from the arytenoid to which the vocal 
cords are fixed. The crico-aryteuoidei postici separate the chordz 
vocales by drawing the outer angles of the arytenoid cartilages 
outwards and downwards. ‘The crico-arytenoidei laterales, by 
drawing the outer angles of the arytenoid cartilages forwards, ap- 
proximate the anterior angles to which the chorde vocales are 
attached. The thyro-arytenoidei draw the arytenoid cartilages 
forwards, and, by their connexion with the chords vocales, act upon 
the whole length of those cords relaxing them. 

The thyro-epiglottideus acts principally by compressing the 
glands of the sacculus laryngis and the sac itself: by its attach- 
ment to the epiglottis it would act feebly upon that valve. The 
aryteno-epiglottideus superior serves to keep the mucous membrane 
of the sides of the opening of the glottis tense, when the larynx is 
drawn upwards and the opening closed by the epiglottis. Of the 
aryteno-epiglottideus, the functions appear to be, to compress the 
subjacent glands which open into the pouch; to diminish the capa- 
city of that cavity, and change its form; and to approximate the 
epiglottis and the arytenoid cartilage. 

Mucous Membrane.—The aperture of the larynx is a triangular 
or cordiform opening, broad in front and narrow behind; bounded 
anteriorly by the epiglottis, posteriorly by the arytenoideus muscle, 
and on either side by a fold of mucous membrane stretched between 
the side of the epiglottis and the apex of the arytenoid cartilage. 
On the margin of fis aryteno-epiglottidean fold the cuneiform car- 
tilage forms a prominence more or less distinct. The cavity of the 


Fig. 323.* 


* Side view of larynx, one ala of the thyroid cartilage removed. 1. Left 
ala of thyroid cartilage. 2. Right arytenoid cartilage. 8, Corniculum laryngis 
4. Cricoid cartilage. 5. Crico-arytenoideus posticus muscle. 6. Crico-aryte- 
noideus lateralis. 7. Thyro-arytenoideus. 8, Crico-thyroidean membrane. 
9. One half the epiglottis, 10. Upper part of trachea. 
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larynx is divided into two parts by an oblong constriction produced 
by the prominence of the chord vocales. That portion of the 
cavity which lies above the constriction is broad and triangular 
above, and narrow below; that which is below it, is narrow above 
and broad and cylindrical below, the circumference of the cylinder 
corresponding with the ring of the cricoid; while the space included 
by the constriction is a narrow, triangular fissure, the glottis or rima 
glottidis. The form of the glottis is that of an isosceles triangle, 
bounded on the sides by the chord vocales and inner surface of 
the arytenoid cartilages, and behind by the arytenoideus muscle. 
Its length is greater in the male than in the female, and in the 
former measures somewhat less than an inch. Immediately above 
the prominence caused by the chorda vocalis, and extending nearly 
its entire length on each side of the cavity of the larynx, is an ellip- 
tical fossa, the ventricle of the larynx. This fossa is bounded below 
by the chorda vocalis, which it serves to isolate, and above by a 
border of mucous membrane folded upon the lower edge of the 
superior thyro-arytenoid ligament (superior or false chorda vocalis). 
The whole of the cavity of the larynx, with its prominences and 
depressions, is lined by mucous membrane, which is continuous 
superiorly with that of the mouth and pharynx, and mferiorly is 
prolonged through the trachea and bronchial tubes into the lungs. 
In the ventricles of the larynx the mucous membrane forms a cecal 
pouch of variable size, termed the sacculus laryngis. The saceulus 
laryngis is directed upwards, sometimes extending as high as the 
upper border of the thyroid cartilage, and occasionally above that 
border. When dissected from the interior of the larynx it is found 
covered by the aryteno-epiglottideus muscle and a fibrous mem- 
brane, which latter is attached to the superior thyro-arytenoid 
ligament below; to the epiglottis in front; and to the upper border 
of the thyroid cartilage above. If examined from the exterior of 
the larynx, it will be seen to be covered by the thyro-epiglottideus 
muscle. On the surface of its mucous membrane are the openin: 
of sixty or seventy small racemose glands, which are situated in the 
sub-mucous tissue, and give to its external surface a rough and ill- 
dissected appearance. The secretion from these glands is intended 
for the lubrication of the chordze vocales, and is directed upon them 
by two small valvular folds of mucous membrane, which are situated 
at the entrance of the sacculus. The mucous membrane is closely 
connected to the epiglottis and to the chordz vocales, on the latter 
being remarkable for its thinness. It is invested by a columnar 
ciliated epithelium as high up as the superior folds of the ventricle 
of the larynx and lower half of the epiglottis. 

Glands.—The mucous membrane of the larynx is furnished with 
an abundance of mucous glands: many of these are situated on the 
epiglottis, in the sacculus laryngis, and in the aryteno-epiglottidean 
folds, where they are termed arytenoid. 'The body known as the epi- 
slottic gland is merely a mass of areolar and adipose tissue, situated 
in the triangular space between the front surface of the apex of 


THE TRACHEA, 615 


the epiglottis, the hyo-epiglottidean and the thyro-hyoidean liga- 
ment. 

Vessels and Nerves—The Arteries of the larynx are derived from 
the superior and inferior thyroid. The nerves are the superior 
laryngeal and recurrent laryngeal; both branches of the pneumo- 
gastric. The two nerves communicate with each other; but the 
superior laryngeal is distributed principally to the mucous mem- 
brane at the entrance of the larynx; the recurrent, to the muscles. 


THE TRACHEA. 


The TracHea or wind-pipe is cylindrical for about two-thirds of 
its circumference, and flattened on the posterior third, where it 
rests on the cesophagus ; it extends from opposite the fifth cervical 
vertebra to oppusite the third dorsal, where it divides into the two 
bronchi. The length of the trachea is about four inches, and its 
diameter from side to side nearly an inch; it is somewhat larger 
in the male than in the female. The right bronchus, larger than 
the left, passes off nearly at right angles, to the upper part of the 
corresponding lung. The left descends obliquely, and passes be- 
neath the arch of the aorta, to reach the left lung. 

It is composed of cartilaginous rings, fibrous membrane, muscular 
fibres, elastic tissue, and is lined by mucous membrane. 

The Oartilaginous rings are from fifteen to twenty in number, 
and extend for two-thirds around its cylinder, being deficient at the 
posterior part. ‘The first ring is received within the lower margin 
of the cricoid cartilage, and is broader than the rest; the last is 
broad at the middle in consequence of the prolongation of the lower 
border into a triangular process which curves backwards at the point 
of bifurcation. The posterior extremities of the rings are rounded, 
and occasionally one or two rings will be found to bifurcate. 

The Fibrous membrane connects the rings and forms a thin cover- 
ing to them on the outer surface. Internally it does not reach the 
surface, and the rings have in consequence an 
appearance of greater prominence. It also 
stretches across between the rings on the pos- i 
terior part of the trachea. Pe 

The Muscular fibres are disposed trans- 
versely across the space, between the extre- 
mities of the rings behind. They are placed 
internally to the fibrous membrane. 

The Elastic tissue is disposedin longitudinal 2~x 
bundles, within the rings; and internally to *= 
the muscular layer behind. 

The Mucous membrane, which is pale, forms the internal lining 
of the tube, and has opening upon its surface the excretory tubes 
of numerous mucous glands ; it is furnished with a ciliated columnar 


_ * Oiliated epithelium from the trachea; after Kélliker. 1. External layer 
of longitudinal elastic fibres. 2. Homogeneous surface layer of the mucous 
membrane. 38. Round cells, 4. Oval and oblong cells. 5. Ciliated cells. 
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epithelium, which is continuous with that of the larynx above and 
the bronchial tubes below. 

The Mucous glands are small ovoid bodies situated internally to 
the fibrous membrane, between that membrane and the muscular 
layer behind, and in the substance of the fibrous membrane between 
the rings. Their ducts open upon the mucous membrane. 


THYROID GLAND. 


The thyroid gland or body is a blood-vascular gland; in other 
words, it secretes into the numerous cells of which it is composed, 
a peculiar fluid, which, originally separated from the blood, is again 
taken up by the veins or lymphatic vessels or both, and conveyed 
into the circulation, in this way performing some function in con- 
nexion with the formation or renovation of the blood. It is situated 
on the trachea, and may therefore be considered in this place, 
although bearing no part in the function of respiration, 

This gland consists of two lobes, which are placed one on each 
side of the trachea, and are connected with each other by means of 
an isthmus, which crosses its upper rings, usually the third and 
fourth ; but in this respect there is some variety, a point necessary 
to be remembered in operations on the trachea. The lobes are 
somewhat conical in shape, being larger below than above, and the 
smaller end is continued upwards to the side of the thyroid cartilage. 
The isthmus is connected with the lower third of the two lobes, and 
often gives origin to a process of variable length and size, called the 
pyramid or third lobe. The pyramid is generally situated on the 
left side of the isthmus and is sometimes derived from the left lobe. 
The left lobe is somewhat smaller than the right, the weight of the 
entire gland being about one ounce and a half. It is, however, 
larger In young persons and females than in adult males, and 
undergoes a slight increase during menstruation. Its permanent 
i sca constitutes bronchocele, goitre, or the Derbyshire 
neck, 

The structure of the thyroid is of a brownish-red colour, and is 
composed of a dense aggregation of minute and independent mem- 
branous cavities or vesicles enclosed by a plexus of capillary vessels, 
and connected together by areolar tissue. The vesicles are composed 
of a membrana propria lined by a tesselated epithelium of nucleated 
cells, and contain a clear yellowish fluid, in which are found cyto- 
blasts and cells; the latter measuring ;,, of an inch in diameter. 

A muscle is occasionally found connected with its isthmus, or 
with the pyramid, and is attached, superiorly, to the body of the 
os hyoides, or to the thyroid cartilage. 1t was named by Soemmering, 
“levator glandule thyroidee ;” fig. 321. 

Vessels and Nerves.—It is abundantly supplied with blood by the 
superior and inferior thyroid arteries. Sometimes an additional 
artery is derived from the arteria innominata, and ascends upon the 
front of the trachea to be distributed to the gland. The wounding 
of the latter vessel, in tracheotomy, might be fatal to the patient. 
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The nerves are derived from the superior laryngeal and from the 
middie and inferior cervical ganglia of the sympathetic. 


THE LUNGS. 


The lungs are two conical organs, situated one at each side of the 
chest, embracing the heart, and separated from each other by that 
organ and by a membranous partition, the mediastinum. On the 
external or thoracic side they are convex, and correspond with the 
form of the cavity of the chest; internally they are concave, to 
receive the convexity of the heart. Superiorly they terminate in a 
tapering cone, which extends above the level of the first rib into the 
root of the neck, and inferiorly they are broad and concave, and 
rest on the concave surface of the diaphragm. Their posterior 
border is rounded, broad, and long; the anterior, sharp, short, and 
marked by one or two deep fissures; and the inferior border which 
surrounds the base is also sharp. The colour of the lungs is pinkish- 
grey, mottled, and variously marked with black. The surface is 
figured with irregularly polyhedral outlines, which represent the 
lobules of the organ, and the area of each of these polyhedral spaces 
is crossed by lighter lines representing smaller lobules. The weight 
of the lungs is about forty ounces, the right lung being two ounces 
heavier than the left. 

Each lung is divided into two lobes, by a long and deep fissure, 
which extends from the posterior surface of the upper part of the 
organ, downwards and forwards to near the anterior angle of its 
base. In the right lung the upper lobe is subdivided by a second 
fissure, which extends obliquely forward from the middle of the 
preceding to the anterior border of the organ, and marks off a small 
triangular lobe. The left lung presents a deep notch in its anterior 
border, at a point corresponding with the apex of the heart. 

The right lung is larger than the left, in consequence of the 
inclination of the heart to the left side. It is also shorter, from the 
great convexity of the liver, which presses the diaphragm upwards 
on the right side of the chest considerably above the level of the 
left; and it has three lobes. ‘The left lung is smaller, has only two 
lobes, but is longer than the right. 

Each lung is retained in its place by its root, which is formed by 
the pulmonary artery, pulmonary veins, and bronchial tubes, together 
with the bronchial vessels and pulmonary plexuses of nerves. The 
groove on the surface of the ling where the vessels enter its sub- 
stance is the hilum pulmonis; and the position of the large vessels 
in the root of the lung, as follows: from before, backwards, they 
are placed in a similar order on both sides—viz. 


Pulmonary veins, Pulmonary artery, Bronchus. 


From above, downwards, on the right side, this order is exactly 
reversed; but on the left side, the bronchus has to stoop beneath 
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the arch of the aorta, which alters its position to the vessels. They 
are thus disposed on the two sides :— 


Bronchus, Artery, 
Right, 5 Artery, Left, < Bronchus, 
Veins. Veins. 


The special relations of the roots of the lung are, for the right, 
the descending cava, which lies in front, and the vena azygos, 


Fig. 825.* 


which arches over it from behind to terminate in the superior vena 


cava. The root of the left lung has the descending aorta lying 
behind it. 


Structwre—The lungs are composed of the ramifications of the 
bronchial tubes (bronchia), which terminate in intercellular pas- 
sages and air-cells, of the ramifications of the pulmonary arteries 


* Heart and lungs. 1. Right ventricle, the vessels to the left of the figure 
are the middle coronary artery and veins; those to its right, the left coronary 
artery and veins. 2. Left ventricle. 38. Right auricle. 4. Left auricle. 
5. Pulmonary artery. 6, Right pulmonary artery. 7. Left pulmonary artery. 
8. Ligament of the ductus arteriosus. 9, Arch of the aorta. 10. Superior 
vena cava. 11. Arteria innominata, and in front of it the right vena innomi- 
nata. 12. Right subclavian vein, and, behind it, its corresponding artery. 
13. Right common carotid artery and vein. 14. Left vena innominata, 
15. Left carotid artery and vein. 16. Left subclavian vein and artery. 
17. Trachea. 18. Right bronchus. 19. Left bronchus. 20, 20. Pulmonary 
veins ; 18, 20, form the root of the right lung; and 7, 19, 20, the root of the 
left. 21. Superior lobe of the right lung. 22. Middle lobe. 23, Inferior lobe. 
24. Superior lobe of the left lung. 25, Inferior lobe. 
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and veins, bronchial arteries and veins, lymphatics, and nerves; the 
whole of these structures, being held together by areolar tissue, 
constitute the parenchyma. The parenchyma of the lungs, when 
examined on the surface or by means of a section, is seen to consist 
of small polyhedral divisions, or lobules, which are connected to 
each other by an inter-lobular areolar tissue. These lobules again 
consist of smaller lobules, and the latter are formed by a cluster of 
air-cells, in the parietes of which the capillaries of the pulmonary 
artery and pulmonary veins are distributed. Each lobule, taken 
alone, is provided with its separate bronchial tube, pulmonary 
artery, and vein, and is isolated from surrounding lobules by a 
process of areolar membrane derived from the subserous tissue; the 
entire lung is an assemblage of these lobules, so separated and so 
connected, held together by the pleura. 

The serous investing membrane of the lungs or pleura is con- 
nected with the surface of the lobules by means of a subserous 
areolar tissue, which forms a distinct layer, and being prolonged 
between the lobules, is the bond of adhesion between them. ‘his 
layer contains elastic tissue, and is a chief source of the elasticity 
of the lungs; its interstices are moistened by a serous secretion, and 
are unincumbered with fat. 

Bronchial Tubes.—The two bronchi proceed from the bifurcation 
of the trachea opposite the third dorsal vertebra to their cor- 
- responding lungs. The right, about an inch long, takes its course 
nearly at right angles with the trachea, and enters the upper part 
of the right lung; while the left, two inches in length, and smaller 
than the right, passes obliquely beneath the arch of the aorta, and 
enters the lung at about the middle of its root. Upon entering the 
- lungs they divide into two branches, and each of these divides and 
subdivides dichotomously to their ultimate termination in the inter- 
cellular passages and air-cells. 

The bronchial tubes continue to diminish in size until they attain 
a diameter of 3, to =; of an inch, and arrive within } of an inch of 
the surface of the lung. They then become changed in structure, 
and are continued onwards in the midst of air-cells, under the name 
of intercellular passages. Lastly, the intercellular passages, after 
several bifurcations, terminate each by a cecal extremity or air- 
cell. The intercellular passages are at first cylindrical, like the 
bronchial tubes, but soon become irregular in shape from the great 
number of air-cells which open into them on all sides. The air- 
cells in the adult lung measure between 5} and +, of an inch, they 
are irregular in shape, and, most frequently, four-sided cavities, 
separated by thin septa, and communicating freely with the inter- 
Geltalne passages, and sparingly with the bronchial tubes. 

In structure the bronchial tubes are composed of cartilages, 
fibrous membrane, muscular fibres, elastic fibres, and mucous mem- 
brane. The cartilages in the primary bronchi are six or eight in 
number in the right bronchus, and ten or twelve in the left. In 
the subsequent divisions of the bronchial tubes, which are cylin- 
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drical in figure, the cartilages assume the form of thin plates of 
irregular shape and size, adapted to each other by their e ges, and 
completely surrounding the tubes. The plates are most strongly 
developed around the bifurcations of 
the tubes, and the point of division is 
furnished with a cartilage of a semi- 
lunar form. They are found entering 
into the structure of the bronchial tubes 
, until the latter are reduced to a quarter 
of a line in diameter, and are then lost. 

The fibrous membrane, which enters 
largely into the formation of the trachea 
and bronchial tubes, is the principal 
coat of the smallest tubes, and is con- 
tinued to their terminations in the in- 
tercellular passages and air-cells, 

The muscular fibres belong to the class 
of non-striated, smooth, or organic muscle, they are arranged in 
rings around the tube, and form a muscular coat which is placed 
externally to the cartilaginous plates and is continued as far as the 
extremity of the tubes, being absent in the intercellular passages 
and air-cells. The elastic fibres, arranged in longitudinal fasciculi, 
form a thin stratum next the mucous lining; this elastic coat is 
prolonged to the ends of the tubes, and scattered fibres are found 
around the intercellular passages and air-cells. The mucous mem- 
brane, lining the bronchial tubes, is provided with a ciliated 
columnar epithelium as far as their termination ; but in the in- 
tercellular passages and air-cells it is altered in its characters, is 
thin and transparent, and coated with a squamous epithelium. _ 

The capillaries of the lungs form plexuses which occupy the walls 
and septa of the air-cells and the walls of the intercellular passages, 
but are not continued into the bronchial tubes. The septa between 
the air-cells consist of a single layer of the capillary plexus enclosed 
in a fold of the mucous lining membrane. The air-cells of the 
central part of the lung are most vascular, and at the same time 
smallest, whilst those of the periphery are less vascular and 
larger. 

The pigmentary matter of the lungs is contained in the air-cells, 
as well as in the areolar tissue of the inter-lobular spaces and 
blood-vessels ; it is composed chiefly of carbon. : 

The Pulmonary artery, conveying the dark and impure venous 
blood to the lungs, terminates in capillary vessels, which form a 
dense network in the parietes of the intercellular passages and air- 
cells, and then converge to form the pulmonary veins, by which the 


Fig. 326.* 


* A diagram showing the dilatation of the ultimate bronchial tubes into 
intercellular passages, and the enlargement of the latter near the surface of 
the lung. a, a. Bronchial tubes. }, 6. Intercellular passages, on the walls of 
which are seen opening the air-cells. c, c, Air-cells near the surface of the 
lung. 


PLEURZZ—MEDIASTINUM. 621 


arterial blood, purified in its passage through the capillaries, is re- 
turned to the left auricle of the heart. 

The Bronchial arteries, branches of the thoracic aorta, ramify on 
the parietes of the bronchial tubes, and terminate partly in bronchial 
veins which convey the venous blood to the vena azygos on the 
right side, and the superior intercostal vein on the left; and partly 
in the pulmonary capillaries. 

The Lymphatics, commencing on the surface and in the substance 
of the lungs, terminate in the bronchial glands. These glands, very 
numerous and often of large size, are placed at the roots of the lungs, 
around the bronchi, and at the bifurcation of the trachea. In early 
life they resemble lymphatic glands in other situations; but in old 
age, and often in the adult, are black, and filled with carbonaceous 
matter, and occasionally with calcareous deposits. 

The Nerves are derived from the pneumogastric and sympathetic. 
They form two plexuses: anterior pulmonary plexus, situated upon 
the front of the root of the lungs, and composed chiefly of filaments 
from the deep cardiac plexus; and posterior pulmonary plewus, on 
the posterior aspect of the root of the lungs, composed principally 
of branches from the pneumogastric. The branches from these 
plexuses follow the course of the bronchial tubes, and are distributed 
to the intercellular passages and air-cells. 


PLEURA. 


Each lung is enclosed, and its structure maintained, by a serous 
membrane, the pleura, which invests it as far as the root, and is 
then reflected on the parietes of the chest. That portion of the 
membrane which is in relation with the lung is called plewra pul- 
monalis, and that in contact with the parietes, plewra costalis. The 

‘reflected portion, besides forming the internal lining to the ribs and 
intercostal muscles, also covers the diaphragm and thoracic surface 
of the vessels at the root of the neck, extending for somewhat more 
than an inch above the margin of the first rib. At the lower border 
of the root of the lung is a fold of the pleura, which extends down 
by the side’ of the posterior mediastinum to the diaphragm, and 
serves to retain the lower part of the lung in position. This 
fold is the broad ligament of the lung, ligamentum latuwm pul- 
monis. 

On its external surface, where the pleura is connected with sur- 
rounding parts, it is rough; on its inner surface, smooth. At the 
right side, where the diaphragm is pressed upwards by the liver, 
the pleura is shorter than on the left, but it extends higher into the 
neck; while the left pleura, in consequence of the encroachment of 
the heart on the left side of the chest, is narrower than the right. 


MEDIASTINUM. 


The approximation of the two reflected pleure: in the middle line 
of the thorax forms a septum, which divides the chest into the two 
pulmonary cavities. This is the mediastinum. The two pleure 
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are not, however, in contact with each other at the middle line in 
the formation of the mediastinum, but have a space between them 
which contains all the viscera of the chest with the exception of the 
lungs. The mediastinum is divided into an anterior, middle, and 
posterior portion. 

The Anterior mediastinum is a triangular space, bounded in front 
by the sternum, and at each side by the pleura. It contains a 
quantity of loose areolar tissue, in which are found some lymphatic 
vessels passing upwards from the liver, the remains of the thymus 
gland, the origin of the sterno-hyoid, sterno-thyroid, and left trian- 
gularis sterni muscle, and the left internal mammary vessels. 

The Middle mediastinum contains the heart enclosed in its peri- 
cardium; the ascending aorta; superior vena cava; pulmonary 
arteries and veins; bifurcation of the trachea; and phrenic nerves. 

The Posterior mediastinum is bounded behind by the vertebral 
column, in front by the pericardium, and at each side by the pleura. 
It contains the aorta; the greater and lesser azygos vein, and 
superior intercostal veins; the thoracic duct; cesophagus and 
pneumogastric nerves; and the great splanchnic nerves. 


ABDOMEN. 


The abdomen is the inferior cavity of the trunk of the body; itis 
bounded in front and at the sides by the lower ribs and abdominal 
muscles; behind, by the vertebral column and abdominal muscles ; 
above; by the diaphragm ; and below, by the pelvis; and contains, 
the alimentary canal, the organs subservient to digestion—viz., the 
liver, pancreas, and spleen; and the organs of excretion, the 
kidneys, with the supra-renal capsules. 

Regions.—For convenience of description of the viscera, and of 
reference to the morbid affections of this cavity, the abdomen is 
divided into certain districts or regions. Thus, if two transverse 
lines be carried around the body, the one parallel with the cartilages 
of the eighth ribs, the other with the highest point of the crests of 
the ilia, the abdomen will be divided into three zones. Again, if a 
perpendicular line be drawn, at each side, from the cartilage of the 
eighth rib to the middle of Poupart’s ligament, the three primary 
zones will each be subdivided into three compartments or regions, 
middle and two lateral. 

The middle region of the upper zone being immediately over the 
small end of the stomach, is called epigastric (emt yaornp, over the 
stemach). The two lateral regions being under the cartilages of the 
ribs, are called hypochondriac (ims xdvSpor, under the cartilages). 
The middle region of the middle zone is the wmbilical; the two 
lateral, the lwmbar. ‘The middle region of the inferior zone is the 
hypogastric (ird yaorjp, below the stomach); and the two lateral, 
the iliac. In addition to these divisions, we employ the term 
inguinal region, in reference to the vicinity of Poupart’s ligament. 

Position of the Viscera.—In the wpper zone will be seen the 
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liver, extending across from the right to the left side; the stomach 
and spleen on the left, and the pancreas and duodenum behind. In 
the middle zone is the transverse portion of the colon, with the 
upper part of the ascending and descending colon, omentum, small 


Fig. 327.* 
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intestines, mesentery, and, behind, the kidneys and_supra-renal 
capsules. In the inferior zone is the lower part of the omentum 
and small intestines, the caecum, ascending colon, descending colon 
with the sigmoid flexure, and ureters. 

The smooth and polished surface, which the viscera and parietes 
of the abdomen present, is due to the peritoneum. 


* Viscera of the abdomen in situ. 1,1. Flaps of the abdominal parietes 
turned aside. 2. Liver, its left lobe. 8. Right lobe. 4. Fundus of the gall- 
bladder. 5. Round ligament of the liver, issuing from the cleft of the longi- 
tudinal fissure, and passing along the parietes of the abdomen to the umbilicus. 
6. Part of the foe ligament of the liver. 7. Stomach. 8. Its pyloric end. 
9, Commencement of the duodenum. a. Lower extremity of spleen. 
b, b. Greater omentum. c,¢c. Small intestines. d. Cacum. e. Appendix 

-ewci. jf. Ascending colon. g, g. Transverse colon. h. Descending colon. 
i. Sigmoid flexure of colon. &. Appendices epiploice connected with the sig- 
moid flexure. 1. Three ridges representing the cords of the urachus and 
hypogastric arteries ascending to the umbilicus. m. Diaphragm, 
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PERITONEUM. 


The Peritonewm (mepireivew, to extend around) is a serous mem- 
brane, and therefore, a shut sac: a single exception exists in the 
human subject to this character—viz., in the female, where the 
peritoneum is perforated 
by the open extremities 
of the Fallopian tubes, 
and is continuous with 
their mucous lining. 

The simplest idea that 
can be given of a serous 
membrane, which will 
apply equally to all, is, 
that it invests the viscus 
or viscera, and is then 
reflected on the parietes 
of the containing cavity. 
If the cavity contain 
only a single viscus, the 
consideration of the 
serous membrane is ex- 
tremely simple. But in 
the abdomen, where there 
are a number of viscera, 
the serous membrane 
passes from one to the 
other until it has in- 
vested the whole, before 
it is reflected on the pa- 
rietes. Hence its re- 
flexions are a little more 
complicated. 

In tracing the re-. 
flexions of the perito- 
neum, in the middle line, 
we commence with the 
diaphragm, which is lined by two layers, one from the parietes 


* Reflexions of the peritoneum. vp. Diaphragm. UL. Liver. 8s. Stomach 
c. Transverse colon. . Transverse duodenum. P. Pancreas. 1. Small 
intestines. Rk. Rectum. 3B. Urinary bladder. 1. Anterior layer of ey veaes 
lining the under surface of the diaphragm. 2. Posterior layer. 38. Coronary 
ligament, formed by the passage of these two layers to the posterior border of 
the liver. 4. Lesser omentum; the two layers passing from the under surface 
of the liver to the lesser curve of the stomach. 5. The two layers meeting at 
the greater curve, then passing downwards and returning upon themselves, 
forming (6) the greater omentum. 7. Transverse meso-colon. 8. Posterior | 
layer traced upwards in front of D, transverse duodenum, and P, pancreas, to 
become continuous with the posterior layer (2). 9. Foramen of Winslow: the 
dotted line bounding this foramen inferiorly marks the course of the hepatic 
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in front, anterior, and one from the parietes behind, posterior. 
These two layers of the same membrane, at the posterior part 
of the diaphragm, descend to the upper surface of the liver, 
forming the coronary and lateral ligaments of the liver. They 
then surround the liver, one going in front, the other behind that 
viscus, and meeting at its under surface, pass to the stomach, 
forming the lesser omentum. They then, in the same manner, sur- 
round the stomach, and meeting at its lower border, descend for 
some distance in front of the intestines, and return to the trans- 
verse colon, forming the great omentum; they then surround the 
transverse colon, and pass directly backwards to the vertebral 
column, forming the transverse meso-colon. Here the two layers 
separate; the posterior ascends in front of the pancreas and aorta, 
and returns to the posterior part of the diaphragm, where it be- 
comes the posterior layer with which we commenced. The anterior 
descends, invests all the small intestines, and returning to the ver- 
tebral column, forms the mesentery. It then descends into the 
pelvis in front of the rectum, which it holds in its place by means 
of a fold called meso-rectwm, forms a pouch, the recto-vesical fold, 
between the rectum and the bladder, ascends upon the posterior 
surface of the bladder, forming its false ligaments, and returns upon 
the anterior parietes of the abdomen to the diaphragm, whence we 
first traced it. 

In the female, after descending into the pelvis in front of the 
rectum, it is refiected upon the posterior surface of the vagina and 
uterus. It then descends on the anterior surface of the uterus, and. 
forms at either side the broad ligaments of that organ. From the 
uterus it ascends upon the posterior surface of the bladder, and an- 
terior parietes of the abdomen, and is continued, as in the male, to 
the diaphragm. . 

In this way the continuity of the peritoneum, as a whole, is dis- 
tinctly shown, and it matters not where the examination commence 
or where it terminate, still the same continuity of surface will be 
discernible throughout. If we trace it from side to side of the 
abdomen, we may commence at the umbilicus; we then follow it 
outwards, lining the inner side of the parietes to the ascending 
colon; it surrounds that intestine; it then surrounds the small 
intestine, and, returning on itself, forms the mesentery. It then 
invests the descending colon, and reaches the parietes on the 
opposite side of the abdomen, whence it may be traced to the exact 
point from which we started. 

The viscera, which are thus shown to be invested by the peri- 
toneum in its course from above downwards, are the— 


artery forwards, to enter between the layers of the lesser omentum. 10. Me~ 
sentery encircling the small intestine. 11. Recto-vesical fold, formed by the 
descending anterior layer. 12. Anterior layer traced upwards on the inner 
surface of the abdominal parietes to the layer (1), with which the examination 
commenced, 

8 8 
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Liver, Transverse colon, 
Stomach, Small intestines, 
Pelvic viscera. 


The folds formed between these and between the diaphragm and 

the liver, are— 
. (Diaphragm.) 

Broad, coronary, and lateral ligaments. 


(Liver.) 
Lesser omentum. 


(Stomach.) 


Greater omentum. 


(Transverse colon.) 
Transverse meso-colon. 
Mesentery, 
Meso-rectum, 
Recto-vesical fold, 

False ligaments of the bladder. 


And in the female, the— 
Broad ligaments of the uterus. 


The ligaments of the liver will be described with that organ. 

The Lesser omentum (gastro-hepatic) is the duplicature which 
passes ‘between the liver and the upper border of the stomach. It 
is extremely thin, excepting at its right border, where it is free, and: 
contains between its layers the— 


e 

Hepatic artery, Portal vein, | 

Ductus communis choledochus, Lymphaties, 
Hepatic plexus of nerves. 


These structures are enclosed in a loose areolar tissue, called 
Glisson’s capsule. The relative position of the three vessels is, the 
artery to the left, the duct to the right, the vein between and 
behind. 

If the finger be introduced behind this right border of the lesser 
omentum, it will be situated in an opening called the foramen of 
Winslow. In front of the finger will lie the right border of the 
lesser omentum ; behind it, the diaphragm, covered by the ascend- 
ing or posterior layer of the peritoneum ; below, the hepatic artery, 
curving forward from the coeliac axis; and above, the lobus Spigelii. 
These, therefore, are the boundaries of the foramen of Winslow, 
which is nothing ‘more than a constriction of the general cavity of 
the peritoneum at this point, arising out of the necessity for the 
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hepatic and gastric arteries to pass forwards from the coeliac axis 
to reach their respective viscera. 

If air be blown through the foramen. of Winslow, it will descend 
behind the lesser omentum and stomach to the space between the 
descending and ascending pair of layers, forming the great omen- 
tum. This is sometimes called the lesser cavity of the peritoneum, 
and that external to the foramen the greater cavity; in which case 
the foramen is considered as the means of communication between 
the two. It may be objected to this division that it tends to lead 
the inexperienced to believe that there are two cavities, while, in 
reality, there is but one, the foramen of Winslow being merely a 
constriction of that one, to facilitate the communication between 
the nutrient arteries and the viscera of the upper part of the 
abdomen. 


The Great omentwm (gastro-colic) consists of fowr layers of peri- _- 


toneum, the two which descend from the stomach, and the same 
two, returning upon themselves to the transverse colon. A quantity 
of adipose substance is deposited around the vessels which ramify 
through its structure. It would appear to perform a double function 
in the economy: namely, protecting the intestines from cold; and, 
facilitating the movement of the intestines on each other during 
their vermicular action. 

The Transverse meso-colon (péoos, middle, being attached to 
the middle of the cylinder of the intestine) is the medium of con- 
nexion between the transverse colon and the posterior wall of the 
abdomen. It affords to the nutrient arteries a passage to reach the 
intestine, and encloses between its layers, at the posterior part, the 
transverse portion of the duodenum. It also forms a transverse 
septum across the abdominal cavity. 

The Mesentery (pécov €vrepov, connected to the middle of the 
cylinder of the small intestine) is the medium of connexion between 
the small intestines and the posterior wall of the abdomen. It is 
oblique in direction, being attached tc the posterior wall, from the 
left side of the second lumbar vertebra to the right iliac fossa; 
retains the small intestines in their place, and gives passage to the 
mesenteric arteries, veins, nerves, and lymphatics. 

The Meso-rectuwm, in like manner, retains the rectum in con- 
nexion with the front of the sacrum. Besides this, there are some 
minor folds in the pelvis, as the recto-vesical fold, the false ligaments 
of the bladder, and the broad ligaments of the uterus. 

The Appendices epiploice are small irregular pouches of the 

ritoneum, filled with fat, and attached like fringes to the large 
intestine. 

Three other duplicatures of the peritoneum are situated in the 
sides of the abdomen; they are the gastro-phrenic ligament, the 
gastro-splenic omentum, the ascending and descending meso-colon. 
The gastro-phrenic ligament is a small duplicature of the peri- 
toneum, which descends from the diaphragm to the extremity of 
the cesophagus, and lesser curve of “~% stomach. The gastro-splenic 
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omentum (ligamentum gastro-lienale) is the duplicature which con- 
nects the spleen to the stomach. The ascending meso-colon is 
the fold which connects the upper part of the ascending colon 
with the posterior wall of the abdomen; and the descending meso- 
colon, that which retains the sigmoid flexure in connexion with the 
abdominal wall. 


ALIMENTARY CANAL. 
The Alimentary canal is a musculo-membranous tube, extending 


from the mouth to the anus. It is variously named in the different 
parts of its course; and is divided into, the 


Mouth, 
Pharynx, 
(Esophagus, 
Stomach, 
Duodenum, Czecum, 
Small intestine Jejunum, Large intestine Colon, 
Ileum, Rectum. 


The Mouth (cavitas oris) is the irregular cavity which contains 
the organ of taste and the principal instruments of mastication. 
It is bounded, in front, by the lips; on either side, by the internal 
surface of the cheeks; above, by the hard palate and teeth of the 
upper jaw; below, by the tongue, the mucous membrane stretched 
between the arch of the lower jaw and the under surface of the 
tongue, and by the teeth of the inferior maxilla; and, behind, by 
the soft palate and fauces. The space between the teeth and fleshy 
walls of the face is the vestibulum oris. 

The Lips (labium superius et inferius) are two fleshy folds formed 
externally by common integument and internally by mucous mem- 
brane, and containing between these two layers, muscles, a quantity 
of fat, and numerous small labial glands. They are attached to 
the surface of the upper and lower jaw, and each lip is connected 
to the gum in the middle line by a fold of mucous membrane, the 
frenum labvi superioris and frenum labii inferioris, the latter 
being very small. 

- The Cheeks (buccee) are continuous with the lips, and form the 
sides of the face; they are composed of integument, a large quantity 
of fat, muscles, mucous membrane, and buccal glands. 

The mucous membrane lining the cheeks is reflected above and 
below on the sides of the jaws, and is attached posteriorly to the 
anterior margin of the ramus of the lower jaw. At about its 
middle, opposite the second molar tooth of the upper jaw, is a 
papilla, on which may be observed a small opening, the aperture 
of the duct of the parotid gland. 

_ The Hard palate (palatum durum, seu, osteum) is a dense struc- 
ture, composed of mucous membrane, palatine glands, areolar 
tissue, vessels, and nerves, and firmly connected to the palate pro- 
cesses of the superior maxillary and palate bones. It is bounded in 
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front and at each side by the alveolar processes and gums, and is 
continuous behind with the soft palate. Along the middle line it 
is marked by an elevated raphé, and presents at each side of the 
raphé a number of transverse ridges and grooves. Near its anterior 
extremity, and immediately behind the middle incisor teeth, is a 
papilla which corresponds with the termination of the anterior 
palatine canal, and receives the naso-palatine nerves. 

The Gums (gingivee) are composed of a thick and dense mucous 
membrane, which is closely adherent to the periosteum of the 
alveolar processes, and embraces the necks of the teeth. They are 
remarkable for their hardness and insensibility; and for their close 
contact, without adhesion, to the surface of the tooth. From the 
neck of the tooth they are reflected into the alveolus, and become 
continuous with the periosteal (peridental) membrane of that 
cavity. ‘ 

The Tongue has been already described as an organ of sense; it 
is invested by mucous membrane, which is reflected from its under 
part upon the inner surface of the lower jaw, and constitutes with 
the muscles beneath, the floor of the mouth. On the under surface 
of the tongue, near its anterior part, the mucous membrane forms 
a considerable fold, which is called the frenwm lingue ; and on 
eack side of the freenum is a large papilla, carwncula sublingualis, 
the termination of the duct (Wharton’s duct) of the submaxillary 
gland. Running back from this papilla is a ridge, occasioned by 
the prominence of the sublingual gland; and opening along the 
summit of this ridge, a number of small openings, the apertures of 
the excretory ducts of the gland. Posteriorly the tongue is con- 
nected with the os hyoides by muscle, and to the epiglottis by three 
folds of mucous membrane, the frena epiglottidis. 

The Soft palate (palatum molle; velum pendulum palati) is a 
fold of mucous membrane situated at the posterior part of the 
mouth. It is continuous, superiorly, with the hard palate, and is 
composed of mucous membrane, palatine glands, and muscles. 
Hanging from the middle of its inferior border is a small rounded 
process, the wula; and passing outwards from the uvula at each 
side are two curved folds of the mucous membrane, the arches or 
pillars of the palate. The anterior pillar (arcus palatinus inferior ; 
glosso-palatinus) is continued downwards to the side of the base of 
the tongue, and is formed by the prominence of the palato-glossus 
muscle. The posterior pillar (arcus palatinus superior; pharyngo- 

alatinus) is prolonged downwards and backwards into the pharynx, 
boing formed by the convexity of the palato-pharyngeus muscle. 
These two pillars, closely united above, are separated below by a 
triangular interval or niche, in which the tonsil is lodged. 

The space included between the soft palate and the root of the 
tongue is the isthmus of the fauces. It is bounded above by the 
soft palate; on each side by the pillars of the soft palate and tonsil ; 
and below by the root of the tongue. It is the opening between 
the mouth and pharynx. 
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The Tonsils (amygdale) are two glandular organs, about half an 
inch in length, shaped like almonds, and situated between the 
anterior and posterior pillar of the soft palate, at each side of the 
fauces. They are composed of an assemblage of mucous follicles, 
which open on the surface by twelve or fifteen apertures. Hxter- 
nally, they are invested by the pharyngeal fascia, which separates 
them from the superior constrictor muscle and internal carotid 
artery, and prevents an abscess from opening in thatdirection. In 
relation to surrounding parts, each gland corresponds with the 
angle of the lower jaw. : 

The Mucous glands of the mouth (orales) are racemose or lobu- 
lated glands; they are yellowish or whitish im colour, rounded or 
multangular in form, and situated in the submucous areolar tissue. 
The labial glands vary in size from half a line to one line and a 
half in diameter, and form an almost continuous layer around the 
mouth. The buccal glands are numerous, but smaller than the 
labial; a few of larger size being located near the aperture of 
Stenon’s duct. The molar glands are placed between the masseter 
and buecinator, and pierce the latter with their ducts opposite the 
molar teeth. The palatine glands are situated in the posterior 
half of the hard palate and in the soft palate; in the latter formin 
a layer several lines in breadth. They are also numerous but sma 
on the posterior part of the soft palate. The lingual glands form a 
thick stratum in the sub-mucous tissue beneath the mucous follicles 
_at the root of the tongue; this layer extends completely across the 
toncue, and their ducts, several lines in length, open by infundi- 

= buliform expansions, some into the mucous folli- 
Fig. 829.* cles, others into the foramen ezecum, others into 
the fossee of the papillae circumvallate, and others 
-| between the papilla. Mucous glands of the 
<:\4 same kind are also dispersed on other parts of 
the tongue, but are smaller and few in number: 
a small group is found between the vertical 
folds on the sides of the tongue and a con- 
siderable group on its under surface near the tip 
and on either side of the freenum lingue. 

In minute structure the glandular organs of 
the mucous membrane of the mouth are divisible 
into follicles or follicular glands ; and racemose 
or lobulated glands. The follicular glands are 
simple, as those of the root of the tongue; or 
compound, like the tonsil, which is merely an 
aggregation of simple follicular glands. The 
racemose or lobulated glands may be of the 
simplest construction, consisting of from four to 


* Follicular gland from the root of the tongue; after Kélliker. 1. Epithe- 
lium. 2, Papille of the mucous membrane. 38. Cavity of the follicle. 4. In- 
vesting coat of the gland, composed of areolar tissue. 5. Fibro-vascular matrix, 
forming the parenchyma of the gland; and containing, 6, 6, the closed capsules. 
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eight lobules, which open directly into an excretory duct like the 
smaller oral glands, or of an aggregation of smaller and larger 
lobules, forming primary and secondary lobes, and finally a gland 
of considerable size, as the salivary. 

The follicular gland, in external appearance, is a mere crypt or 
pouch of mucous membrane, but the wall of 
the pouch is thickened, and presents two 
layers, superficial and deep, with an iuter- 
mediate fibro-vascular matrix, in which are 
lodged a number of closed vesicles or capsules. 
These capsules are round or oblong, and 
whitish, from ;35 to 2; of an inch in diameter, 
and composed of an external coat of homo- 
geneous areolar tissue, containing a greyish- 
white pulpy substance, consisting of small 
nucleated cells (g¢55 of an inch), free nuclei, 
and a small quantity of alkaline fluid. The 
follicular glands of the root of the tongue 
form a continuous layer, stretching from the 
papilla cireumvallate backwards to the epi- 
glottis, and from the tonsil on one side to that 
on the other side of the fauces. They are lenticular and globular 
in figure, from half a line to two lines in diameter, and placed 
superficially so as to form prominences on Fig. 3814 
the surface of the membrane. Each gland fie 
is furnished with a central aperture which 
opens into its cavity; the cavity being lined 
with mucous membrane and epithelium, and 
containing a greyish mucus. The deep layer 
of the follicular gland is firmly adherent to 
the submucous tissue, and i the proper 
mucous glands, which form a stratum be- 
neath the follicular glands. The tonsil is a 
compound follicular gland, consisting of an 
aggregation of fifteen or twenty simple folli- 
cular glands, intimately united and held to- 
gether so as to constitute a single organ. i 
They are enclosed in a thick investing capsule of areolar tissue, with 
a certain proportion of elastic tissue. The capillary vessels of the 
follicular glands form a fine and close network around their bases. 

The racemose, or lobulated gland, is composed of several lobes, 
the lobes being made up of a branch or branches of an excretory 


Fig. 330,.* 


* One lobe of a racemose mucous gland from the floor of the mouth; after 
KGlliker. 1. Sheath of areolar tissue. 2. Excretory duct. 3. Glandular 
vesicles or acini. 

+ Plan of the structure of a racemose gland; after Kélliker. 1. An excre- 
tory tube unravelled, to show the composition of the lobule, of diverticula, 
and cecal terminations of the duct. 2. Appearance of the glandular vesicles, 
when grouped together in their normal state. 3. The main excretory duct. 
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duct, and vesicular dilatations. ‘The excretory ducts terminate in @ 
common excretory duct, which opens on the surface of the mucous 
membrane, and the glandular vesicles or acini are diverticula and 
cecal terminations of the smaller convoluted branches of the ex- 
eretory ducts. The glandular vesicles are globular or oval or pyri- 
form in shape, about <3, of an inch in diameter, and composed of a 
proper structureless coat, or membrana propria, lined by an epi- 
thelial layer of spheroidal nucleolo-nucleated cells, somewhat less 
than s¢55 of an inch in breadth. The nucleated cells contain white 
or coloured granules, which give the proper colour to the glands. 
The excretory ducts are composed of areolar and elastic tissue, and 
lined by a layer of columnar epithelium. 

The smallest racemose gland consists of several lobules, and the 
lobules are held together by areolar tissue, and by an external in- 
vesting coat of the same tissue intermingled with elastic fibres. 
The capillary vessels of the glands form a close network around the 
glandular vesicles; and the secretion of the glands is a clear yel- 
lowish mucus, with an occasional and accidental admixture of gra- 
nules, nuclei, and remains of cells. 


SALIVARY GLANDS. 


Communicating with the mouth are the excretory ducts of three 
pairs of salivary glands (glandule salivales), the parotid, sub- 
maxillary, and sublingual. 

The PAROTID GLAND (apd, near, ovs, @ros, the ear), the largest of 
the three, is situated immediately in front of the external ear, and 
extends superficially for a short distance over the masseter muscle, 
and deeply behind the ramus of the lower jaw. Itreaches inferiorly 
to below the level of the angle of the jaw, and posteriorly to the 
mastoid process, slightly overlapping the insertion of the sterno- 
mastoid muscle. Embedded in its substance are, the external 
carotid artery, temporal vein, and facial nerve; emerging from its 
anterior border, the transverse facial artery and branches of the 
facial nerve, and above, the temporal artery and auriculo-temporal 
nerve. 

The duct of the parotid gland (Stenon’s duct), about two inches 
in length, and about the diameter of a crow’s-quill, issues from the 
anterior part of the gland, just below the zygoma, and crosses the 
masseter muscle; it then curves inwards over the anterior border of 
the muscle, and pierces the buccinator opposite the second molar 
tooth of the upper jaw; its opening in the mouth being indicated 
by a prominent papilla. ) 

The duct is dense in structure, and its walls of considerable 
thickness in proportion to the area of the tube, which is remarkably 
small. A small glandular appendage, the socia parotidis, is con- 
nected with the upper part of the duct onthe masseter muscle; and 
opens into it by one or several small ducts. 

The SUBMAXILLARY GLAND, rounded in its form, is situated in the 
posterior part of the submaxillary triangle of the neck. It rests on 


SALIVARY GLANDS. 633 


the hyo-glossus, stylo-glossus, and mylo-hyoideus muscle, and is 
covered in by the body of the lower jaw and the deep cervical fascia. 
It is separated from the parotid gland by the stylo-maxillary liga- 
ment, and from the sublingual gland by the mylo-hyoideus muscle. 
Bei begeed among its lobules are the facial artery and submaxillary 
ganglion. 

_ Its excretory duct, Wharton’s duct, about two inches in length, 
issues from the middle of the gland, and passes between the mylo- 
hyoideus and hyo-glossus to the freenum lingue, by the side of which 
it terminates at the apex of a papilla, carwncula sublingualis. A 
process of the gland is prolonged with the duct for a short distance 
behind the mylo-hyoideus. 

The suBLinevaL is a long and flattened gland, situated beneath 
the mucous membrane of the-floor of the mouth, at each side of the 
frenum linguz. It is in relation at the fraanum with its fellow of 
the opposite side, and in the rest of its course lies between the 
lower jaw and genio-hyo-glossus, being bounded below by the mylo- 
hyoideus. It is in relation also with the duct of the submaxillary 
gland and the hypoglossal nerve. 

Its secretion is poured into the mouth by from seven to twenty 
short ducts, ductus Riviniani, which open on the ridge made by 
the gland in the floor of the mouth; the larger openings being 
situated by the side of the freenum lingue. One of the ducts longer 
than the rest, and opening close to Wharton’s duct, has been 
named ductus Bartholini. 

Structwre—The salivary glands are of the conglomerate kind, 
consisting of lobes, which are made up of polyhedral lobules ; and 
these of smaller lobules; in minute structure they correspond with 

_the racemose mucous glands. 

The smallest lobule is composed of glandular vesicles, acini, 
which are minute cecal pouches, formed by the convolution and 
dilatation of the extreme ramifications of the ducts. These minute 
ducts unite to form lobular ducts, and the lobular ducts constitute 
by their union a single excretory duct. The glandular vesicles are 
connected by areolar tissue, so as to form a minute lobule; andthe 
lobules and larger lobes are held together by a more condensed, but 
lax areolar tissue. The submaxillary and sublingual glands are 
sae in structure and their lobules larger than those of the parotid 
gland. 

The glandular vesicles, about =4,5 of an inch in diameter, consist 
of a proper external coat or membrana propria, lined by a single 
layer of spheroidal epithelial cells. The cells are nucleolo-nucleated 
and contain granules, some of which are fatty and others pig- 
mentary. The excretory ducts are thick and dense, composed of 
areolar and elastic tissue, and lined by a layer of columnar epithe- 
lium ; and Wharton’s duct is additionally provided with a longi- 
tudinal layer of smooth muscular fibre. The secretion of the 
salivary glands is a clear fluid, sometimes containing a small quan- 
tity of mucus and the detrita of epithelial cells, 
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Vessels and Nerves.—The parotid gland is abundantly supplied 
with arteries by the external carotid; the submaxillary by the 
facial and lingual; and the sublingual by the sublingual and sub- 
mental branches of the lingual artery. The capillaries form net- 
works around and in contact with the glandular vesicles. 

The Nerves of the parotid gland are derived from the auriculo- 
temporal branch of the inferior maxillary, from the auricularis 
magnus, and from the nervi molles accompanying the external 
carotid artery. The submaxillary gland is supphed by the branches 
of the submaxillary ganglion, sympathetic, and filaments from the 
mylo-hyoidean nerve; and the sublingual by filaments from the 
submaxillary ganglion and gustatory nerve. 


PHARYNX. 


The pharynx (ddpvyé, the throat) is a musculo-membranous sac, 
about four inches in length, situated on the cervical portion of the 
vertebral column, and extending from the base of the skull toa 
point corresponding with the cricoid cartilage in front, and the fifth 
cervical vertebra behind. It is composed of mucous membrane, 
muscles, and a strong aponeurosis; and communicates in front with 
the cavity of the nose, mouth, and 
larynx. Above it is attached, partly by 
muscle, but chiefly by aponeurosis, to 
the basilar process of the occipital bone 
and petrous portion of the temporal 
bone, and below it is continuous with 
the cesophagus. 

At its anterior part it has opening 
into it seven foramina, viz.— 


Posterior nares, two, 
Eustachian tubes, two, 
Mouth, 

Larynx, 

Qisophagus. 

The Posterior nares are the two large 
openings at the upper and front part 
of the pharynx. On each side of these 
openings, and parallel with the poste- 

= rior termination of the inferior turbi- 
nated bone, is the slit-like opening in the mucous membrane, 


* Pharynx laid open from behind. 1. Section carried transversely through 
the base of the skull. 2,2. Walls of the pharynx drawn aside. 3, 3. Posterior 
nares, separated by the vomer. 4. Extremity of one Eustachian tube. 5. Soft 
palate. 6, Posterior pillar of the soft palate. 7. Anterior pillar; the tonsil 
is seen in the niche between the two pillars. 8. Root of the pugs Baer 
concealed by the uvula. 9. Epiglottis, overhanging (10) the cordiform 
opening of the larynx. 11. Posterior part of the larynx. 12, Opening of th 
cesophagus. 13, Gisophagus. 14, Trachea. : 
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marking the aperture of the Eustachian tube. Beneath the pos- 
terior nares is the isthmus faucium, the large opening into the 
mouth, partly veiled by the soft palate; and beneath the root of 
the tongue, the cordiform opening of the larynx. The wsophageal 
opening is the lower constricted portion of the pharynx. 

Gsophagus.—The cesophagus (olew, to bear, gaye, to eat) is a 
slightly flexuous canal, inclining to the left in the neck, to the right 
in the upper part of the thorax, and again to the left in its course 
through the posterior mediastinum; it commences at the termina- 
tion of the pharynx, opposite the lower border of the cricoid carti- 
lage and fifth cervical vertebra, and descends the neck, behind and 
rather to the left of the trachea. It then passes behind the arch of 
the aorta and left bronchus, and along the posterior mediastinum, 
lying in front of the thoracic aorta, to the cesophageal opening in 
the diaphragm, where it enters the abdomen, and terminates at the 
cardiac orifice of the stomach opposite the ninth or tenth dorsal 
vertebra. The cesophagus is flattened and narrow in the cervical 
region, and cylindrical in the rest of its course; its largest diameter 
being met with near the lower part; it is connected by loose areolar 
tissue to surrounding structures. 

The cesophagus is very muscular; its longitudinal fibres com- 
mence by three fasciculi, two lateral, which are continuous with the 
inferior constrictor, and one anterior which is attached to the ver- 
tical ridge of the cricoid cartilage. The circular fibres are attached 
superiorly to the cricoid cartilage; they are transverse in their 
arrangement above and below, but spiral in the middle of the 
cesophagus. Below, both sets of fibres are continued upon the 
stomach. 


THE STOMACH. 


The stomach is an expansion of the alimentary canal, situated in 
the left hypochondriac and epigastric region, and, for a small 
extent, in the right hypochondriac region. It is directed somewhat 
obliquely from above downwards, from left to right, and from 
behind forwards; and in the female is longer than in the male. 
‘On account of the peculiarity of its form, it is divided into a 
middle part or body, a greater or splenic, and a lesser or pyloric 
end; a sce curvature above, and a greater curvature below; an 
anterior and a posterior surface; a cardiac orifice,and a pyloric 
orifice. The great end (fundus) is not only of large size, but 
expands beyond the point of entrance of the cesophagus, and 
is embraced y the concave surface of the spleen; it presents 
superiorly a tunnel-shaped expansion, leading to the cardiac 
orifice. The pylorus (janitor) is the small and contracted extre- 
mity of the organ; it is situated on a plane anterior and in- 
ferior to the cardiac orifice, and lies in contact with the under 
surface of the liver, often reaching to the gall-bladder. Near the 
lesser end is a dilatation, the antrum of the pylorus. The two 
curvatures give attachment to the peritoneum ; the upper curve to 
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the lesser omentum, the lower to the great omentum. The anterior 
surface looks upward and forward, and is in relation with the 
diaphragm (which separates it from the viscera of the thorax 


and six lower ribs), with the left lobe of the liver, and in the 
epigastric region with the abdominal parietes. The posterior sur- 
face looks downwards and backwards, and is in relation with the 
diaphragm, pancreas, third portion of the duodenum, transverse 
meso-colon, left kidney, and left supra-renal capsule; this surface 
forms the anterior boundary of that cul-de-sac of the peritoneum 
which is situated behind the lesser omentum and extends into the 
greater omentum. In a state of distension, as after a meal, the an- 
terior surface becomes superior, and the greater curvature is directed 
forwards against the abdominal parietes. Meckel estimates the 
capacity of the stomach at one foot square; when moderately full 
it 1s capable of holding from five to ten pints of fluid. 

Structwre of the Stomach.—The stomach has four coats—viz., 
serous, muscular, submucous, and mucous. 


* Vertical and longitudinal section of the stomach and duodenum, made in 
a direction to include the two orifices of the stomach. 1. (sophagus; on its 
internal surface the plicated arrangement of the mucous membrane is shown. 
2. Cardiac orifice of the stomach, around which the serrated border of the 
epithelium is seen. 3. Great end of the stomach. 4. Lesser or pyloric end. 
5. Lesser curve. 6. Greater curve. 7. Dilatation at the lesser end of the 
stomach, the antrum of the pylorus. This may be regarded as the rudiment 
of a second stomach. 8. Ruge of the stomach formed by the mucous mem- 
brane: their longitudinal direction is shown. 9. Pylorus. 10. Oblique por- 
tion of the duodenum. 11, Descending portion. 12, Pancreatic duct and 
ductus communis choledochus close to their termination. 13. Papilla upon 
which the ducts open. 14. Transverse portion of duodenum. 15. Commence- 
ment of jejunum. In the interior of the duodenum and jejunum, the valvule 
conniventes are seen. 
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The serous coat is derived from the peritoneum and completely 
invests it, except at the upper and lower borders, where the ante- 
rior and posterior layers are separated by a very small interval, in 
which run the gastric, and gastro-epiploic arteries. 

The muscular coat consists of fibres arranged in three layers. 
The most external are longitudinal, and are extended from the 
cesophageal to the pyloric orifice. They are scattered over the back 
and front of the organ, but are collected into strong bundles along 
the two borders. ‘The middle layer is disposed in circles, which 
commence at the left extremity, and continue along the whole body 
of the stomach to the pylorus, where they are gathered into a mus- 
cular ring, which forms the contractile part of that outlet. Some 
oblique fibres continued from the circular fibres of the cesophagus 
form a partial layer within the two former. They are continued on 
to the cardiac orifice, and spread out from it, some of them having 
nearly the same direction as the circular fibres. 

The sub-mucous areolar tissue forms a third coat. It is loose and 
filamentous in structure, so that the next coat is comparatively 
feebly attached to the muscular coat. 

The mucous membrane of the stomach is soft and loose, thinner at 
the cardiac than at the pyloric end, and of a greyish or pinkish-grey 
colour. It is redder in infancy than in the adult. It is so loosely 
connected to the muscular coat that when the stomach is distended 
it has a smooth, even, mucous lining; but when contracted the 
membrane is thrown into folds, or ruge. These plaits, though not 
permanent, always when present assume one direction, that next 
the pylorus being disposed circularly, those over the rest of the 
interior longitudinally. The circular see ies 
fold at the pylorus along with the mus- nig. teat. 
cular ring, constitutes the pyloric valve. 

The surface of the mucous membrane 
is covered with small depressions called 
alveoli, of a polygonal! form, averaging 
qi of an inch in diameter. They are 
deeper, more marked, and more nume- 
rous near the pylorus. In the bottom 
of each alveolus and in the mucous 
membrane between them, are to be 
seen minute circular orifices of tubular glands. Four or five open 
into each alveolus. The gastric follicles, as they are called, are 
small tubes arranged perpendicularly to the mucous surface, their 
closed extremities resting against the submucous tissue. ‘They are 


* Portion of the mucous membrane of the stomach, magnified 75 times. 
The alveoli measured s35 of an inch in length, by s30 in breadth ; the width 
of the septa being x55 of an inch. The smaller alveoli measured ,2, of an 
inch in length, and z$5 in breadth. The trifid or quadrifid division of a small 
artery is seen at the bottom of each alveolus, and in the depressions between 
the divisions of the artery, the apertures of the gastric follicles; two, three, 
or four, in each depression. 
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about z45 of an inch in diameter. In structure they consist of an 
involution of the basement membrane and a layer of epithelial cells. 
In some the form of epithelium is columnar, and in others the neck 
of the tubule is lined with this variety; while at the deeper part 
: it contains spheroidal or glandular cells. 
Fig. 335.* Fig. 336+ Tt is from the latter that the true solvent 
Qf gastric juice is poured out. Most of 
ae these follicles are simple, but others are 
cleft, so that two, and sometimes three, 
open into the stomach by a common 
orifice. 


SMALL INTESTINES. 


The small intestine, intestinwm tenue, 
is about twenty or twenty-five feet in 
length, and is divisible into three por- 
tions, duodenum, jejunum, andileum. 

The Duodenum (called Sdexadaxrvdov 
by Herophilus), larger and more deeply 
seated than the rest of the small intes- 
tine, has received its name from being 
about equal in length to the breadth of twelve fingers (eight 
or ten inches). In its course it presents a horse-shoe curve; 
commencing at the pylorus, it ascends obliquely backwards to 
the under surface of the liver; it next descends perpendicu- 
larly in front of the right kidney as low as the fourth lumbar 
vertebra, and then passes nearly transversely across the third 
lumbar vertebra; terminating in the jejunum at the left side of 
the second lumbar vertebra, where it is crossed by the superior 
mesenteric artery and vein. It is connected with the portal eminence 
of the liver by means of a band of peritoneum called ligamentum 
hepatico-duodenale; and to the right kidney by another band, the 
ligamentum duodeno-renale. 

The first or oblique portion (pars transversa superior) of its course, 
between two and three inches in length, is completely enclosed by 
the peritoneum: it is in relation, above with the liver and neck of 
the gall-bladder; in front with the great omentum and abdominal 
parietes; and behind with the right border of the lesser omentum 
and its vessels. 

The second or perpendicular portion (pars descendens) is situated 
altogether behind the peritoneum: it is in relation by its anterior 


* Perpendicular section of the stomach in the pyloric region; showing its 
coats and the gastric glands; from the pig: after Kélliker. 1. Gastric glands. 
2. Muscular layer of the mucous membrane. 3. Submucous coat, in which a 
vessel has been divided. 4. Transverse fibres of the muscular coat. 5. Lon- 
gitudinal fibres of the muscular coat. 6. Serous coat. 

+ A tubular gastric gland. 1. Columnar epithelium occupying its upper 
third. 2. Flexuous and twisted deeper portion, filled with spheroidal cells. 
3. One of the spheroidal cells. After Kélliker. : 
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surface with the commencement of the arch of the colon; by its 
posterior surface with the concave margin of the right kidney, the 
inferior vena cava, and ductus communis choledochus; by its right 
border with the ascending colon; and by its left border with the 
pancreas. The ductus communis choledochus and pancreatic duct 
open into the internal and posterior side of the perpendicular por- 
tion, a little below its middle. 

The third or transverse portion (pars transversa inferior) of the 
duodenum, the longest and narrowest of the three, lies between the 
diverging layers of the transverse meso-colon, with which and with 
the stomach it is in relation in front; above, it is in contact with 
the lower border of the pancreas, the superior mesenteric artery and 
vein being interposed; and, behind, it rests on the inferior vena 
cava and aorta. 

The Jejunwm (jejunus, empty) is named from being generally 
found empty. It forms the upper two-fifths of the small intes- 
tine; commencing at the bend of the duodenum, flezwra duodeno- 
jejunalis, on the left side of the second lumbar vertebra, and termi- 
nating in the ileum. It is thicker to the touch than the rest of the 
intestine, has a pinkish tinge from containing more mucous mem- 
brane than the ileum, and is situated in the umbilical region and 
left iliac fossa. 

The Llewm (etrew, to twist, to convolute) includes the remaining 
three-fifths of the small intestine. It is somewhat smaller in 
calibre, thinner in texture, and paler than the jejunum; but there 
is no mark by which to distinguish the termination of the one or 
the commencement of the other. It is situated in the umbilical 
and hypogastric region and pelvic cavity, and terminates in the 
right iliac fossa, by opening at an obtuse angle into the commence- 
ment of the colon. At its entrance into the large intestine it has a 
cuneiform shape. 

The small intestines form in their course a double curve resem- 
bling the letter S, the upper curve to the right representing that 
of the duodenum; and the lower to the left that of the jejunum 
and ileum to the terraination of the latter in the colon. 

The jejunum and ileum are surrounded, above and at the sides, 
by the colon; in front they are in relation with the omentum and 
abdominal parietes; they are retained in position by the mesentery, 
which connects them with the posterior wall of the abdomen; and 
below they descend into the cavity of the pelvis. At about the 
lower third of the ileum a pouch-like process or diverticulum of the 
intestine is occasionally seen. This is a vestige of embryonic struc- 
ture, and results from the obliteration of the omphalo-mesenteric 
or vitelline duct at a short distance from the cylinder of the intes- 
tine. 


LARGE INTESTINE. 


The large intestine (intestinum crassum vel amplum), five or six 
feet and sometimes more in length, prismoid in form, sacculated 
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and thicker than the small intestine, tapers gradually from above 
downwards, and is divided into, cecum, colon, and rectum. 

The Cecum (caput coli) is the blind pouch, or cul-de-sac, about 
two inches and a half in length, situated at the commencement of 
the large intestine. It is lodged in 
the right iliac fossa, and retained in 
its place by the peritoneum which 
passes over its anterior surface; its 
posterior surface is connected by loose 
areolar tissue with the iliac fascia. 
Attached to its extremity is the ap- 
pendix vermiformis, a long worm- 
shaped tube, the rudiment of the 
lengthened ceecum found in all mam- 
miferous animals except man and the 
higher quadrumana. The appendix 
varies in length from one to five or six 
) inches; it is about equal in diameter 
/ to a goose-quill, and is connected with 
the posterior and left aspect of the 
cecum near the extremity of the ileum. 
Jt is usually more or less coiled upon 
itself, and retained in that coil by a 
falciform duplicature of peritoneum. 
Its canal is extremely small, and the 
orifice by which it opens into the 
cecum not unirequently provided with an incomplete valve. Oc- 
casionally the peritoneum invests the caecum so completely as to 
constitute a meso-ceecum, which permits of an unusual degree of 
movement in this portion of the intestine, and serves to explain the 
occurrence of hernia of the cecum on the right side. The cecum 
is the most dilated portion of the large intestine; and is dis- 
tinguished from the colon externally by the constriction corre- 
sponding with the entrance of the ileum, and internally by the 
ileo-czecal or ileo-colic valve. 

The Colon is divided into, ascending, transverse, and descending. 
The ascending colon passes upwards from the right iliac fossa, 
through the right lumbar region, to the under surface of the liver. 
It then bends inwards and crosses the upper part of the umbilical 
region under the name of transverse colon; and, on the left side 
descends, descending colon, through the left lumbar region to the 
left iliac fossa, where it makes a remarkable curve upon itself, 
which is called the sigmoid flexure. 


Fig. 337.* 


* The cecum, showing its appendix, entrance of the ileum, and ileo-cxeal 
valve. 1. Caecum. 2. Commencement of colon. 3. Ileum. 4, Aperture of 
entrance of the ileum into the large intestine. 5, 5. Ileo-ceecal valve. 6. Aper- 
ture of appendix vermiformis ceci. 7. Appendix vermiformis. 8, 8. Sacculi 
of the colon, separated by valvular septa. 9, Falciform frenum of appendix 
vermiformis. 
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The ascending colon, the most dilated portion of the large intes- 
tine, next the cecum, is retained in position in the abdomen either 
by the peritoneum passing simply in front of it or by a narrow 
meso-colon. It is in relation im front with the small intestine and 
abdominal parietes; behind with the quadratus lumborum muscle 
and right kidney; internally with the small intestine and perpen- 
dicular portion of the duodenum; and by its wpper extremity with 
the under surface of the liver and gall-bladder. 

The transverse colon, the longest portion of the large intestine, 
forms a curve across the cavity of the abdomen, the convexity of 
the curve looking forwards and sometimes downwards. It is in 
relation, by its wpper swrface, with the liver, gall-bladder, stomach, 
and lower extremity of the spleen; by its lower surface, with the 
small intestine; by its anterior surface, with the anterior layers 
of the great omentum and abdominal parietes; and, by its posterior 
oo ae with the transverse meso-colon. 

he descending colon is smaller in calibre, and situated more 
deeply than the ascending colon; its relations are similar. 

The sigmoid flewwre, the narrowest part of the colon, curves up- 
wards and to the right, then downwards and to the left, and is 
retained in its place by a meso-colon. It is in relation, in front, 
with the small intestine and abdominal parietes; and behind with 
the iliac fossa. 

The Rectwm, the termination of the large intestine, seven or eight 
inches in length, has received its name, not so much from the 
direction of its course, as from the straightness of its form in com- 

arison with the colon. 1t descends, from opposite the left sacro- 
iliac symphysis, in front of the sacrum, forming a gentle curve to 
the right side, and then returning to the middle line; opposite the 
extremity of the coccyx it curves backwards to terminate in the 
anus at about an inch in front of the apex of that bone. The 
rectum therefore forms a double flexure in its course, the one 
being directed from side to side, the other from before backwards. 
It is smaller in calibre at its upper part than the sigmoid flexure, 
but becomes gradually larger as it descends, and its lower extremity, 
previously to its termination at the anus, forms a dilatation of con- 
siderable but variable magnitude. 

With reference to its relations, the rectum is divided into three 
portions; the first, including half its length, extends to about the 
middle of the sacrum, is completely surrounded by peritoneum, and 
connected to the sacrum by means of the meso-rectum. This por- 
tion is in relation, above, with the left sacro-iliac symphysis; and, 
below, with the branches of the internal iliac artery, sacral plexus 
of nerves and left ureter; one or two convolutions of the small 
intestine are interposed between the front of the rectum and the 
bladder, in the male; and between the rectum and the uterus with 
its appendages, in the female. The second portion, about three 
inches in length, is closely attached to the surface of the sacrum, 
and covered by peritoneum only in front; it is in relation by its © 

ome: 


642 STRUCTURE OF INTESTINAL CANAL, 


lower part with the base of the bladder, vesicule seminales, and 
prostate gland; and in the female with the vagina. The third 
portion curves backwards from opposite the prostate gland and tip 
of the coccyx to terminate in the anus; it is embraced by the 
levatores ani, and is about one inch and a half in length. This 
portion is separated from the membranous part of the urethra by a 
triangular space; in the female the triangular space intervenes 
between the vagina and rectum, and constitutes by its base the 
perineum. 

The Anus is situated at a little more than an inch in front of 
the extremity of the coccyx. The integument around it is covered 
with hairs, and is thrown into numerous radiated plaits which are 
obliterated during the passage of feces. The margin of the anus is 
provided with an abundance of sebaceous glands, and the epidermis 
may be seen terminating by a fringed and scalloped border, at a few 
lines above the extremity of the opening. 


STRUCTURE OF THE INTESTINAL CANAL, 


The intestinal canal, like the stomach, has four coats :—serous, 
muscular, submucous, and mucous. 

Serous coat.—The alimentary canal has a serous layer, derived 
from the peritoneum. 

The first or oblique portion of the duodenum is completely in- 
cluded by the serous membrane, with the exception of the points 
ot attachment of the omenta. The descending portion has only a 
partial covering on its anterior surface, derived from the right 
meso-colon, ‘The transverse portion is also behind the peritoneum, 
being situated between the two layers of the transverse meso-colon, 
and has but a partial covering. The rest of the small intestine is 
completely invested by it, excepting along the concave border, 
margo mesenterialis, to which the mesentery is attached. The 
cecum is more or less invested by the peritoneum, the more fre- 
quent disposition being that in which the intestine is surrounded 
for three-fourths only of its circumference. The ascending and 
descending colon are covered by the serous membrane only in front. 
The transverse colon is invested completely, with the exception of the 
lines of attachment of the greater omentum and transverse meso- 
colon. And the sigmoid jflewwre is entirely surrounded, with the 
exception of the part corresponding with the junction of the left 
meso-colon. The upper third of the rectum is completely enclosed 
by the peritoneum ; the middle third has an anterior covering only, 
and the inferior third none at all. 

Muscuar coat.——The muscular coat of the alimentary canal is 
composed of two planes of fibres, external or longitudinal, and in- 
ternal or circular. 

In the Small intestine, the muscular coat is thicker in the duo- 
denum ané jejunum than in the ileum; the longitudinal fibres are 
most numerous along the free border of the intestine; and the 
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circular fibres are more or less oblique in direction. At the termi- 
nation of the ileum the circular fibres are continued into the two 
folds of the ileo-ceecal valve, while the longitudinal fibres pass on- 
wards to the large intestine. 

In the Large intestine, the longitudinal fibres commence at the 
appendix vermiformis, and are collected into three bands, anterior, 
broad ; and two posterior and narrower bands. These bands, the 
ligamenta coli, are nearly one-half shorter than the intestine, and 
serve to maintain the sacculated structure of the cecum and colon. 
In the descending colon the posterior bands usually unite and form 
asingle band. Krom this point the bands are continued down- 
wards upon the sigmoid flexure to the rectum, around which they 
spread out and form a thick and very muscular longitudinal layer. 

he circular fibres in the ceecum and colon are thin ; in the rectum 
they are thicker, and near its lower extremity are aggregated into 
the thick muscular band which is known as the internal sphincter 
ani. Between the latter and the mucous membrane are several 
narrow fasciculi of longitudinal muscular fibres, somewhat more 
than an inch in length, which have been described by Horner of 
Philadelphia. 

The muscular fibres of the alimentary canal are of the smooth 
kind, excepting at the commencement and termination, where they 
are striated; the striated fibres form the chief bulk of the muscular 
coat of the cesophagus, as far as the thorax, they then become 
smooth, first in the circular and then in the longitudinal Jayer. In 
the lower fourth, the smooth muscular fibres predominate, but a 
few isolated striated fibres are met with as low down as the cardia. 
In the lower part of the rectum, the striated fibres again make their 
appearance, and increase in numbers to its extremity. 

AREOLAR coat.—The Submucous or areolar coat (vascular, ner- 
vous) is a moderately thick stratum of areolar tissue which sustains 
the vessels, nerves, and glands of the mucous membrane, and con- 
nects it to the muscular coat; it is thin and dense in the cso- 
phagus; thicker and more distinct in the stomach; and thicker 
than the other coats in the small intestine, where it is loose in 
texture, devoid of fat, and easily distended with air, excepting at 
Peyer’s glands, where it is closely adherent. It is also thicker in 
the upper part of the small intestine than below, and is one cause 
of the greater thickness of the duodenum and jejunum; moreover, 
it enters into the structure of the valvulz conniventes. 

Mucous coat.—The mucous membrane of the mouth is thick, of 
a pinkish-red colour, semi-transparent, furnished with an abundance 
of papille, and rich in vessels and nerves. It lines the whole in- 
terior of the oral cavity, and is closely adherent to the boundaries 
of that cavity, in some parts muscle, in others, as upon the jaws 
and hard palate, bone. It commences, in front, at the junction of 
the red margin with the skin of the lips, is continuous with the 
lining membrane of the parotid, submaxillary and sublingual ducts, 
forms the freena of the lips, cat and epiglottis, lines the folli- 

By 
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cular glands of the tongue and tonsils, and is continuous with the 
mucous membrane of the pharynx. 

The mucous membrane of the pharynw is pale in its lower or 
alimentary part, but red and thick in its upper or respiratory 
portion; the division of the two parts corresponding with the 
lower border of the soft palate; the respiratory portion, moreover, 
is more thickly studded with glands, but is divested of papillee. 
The mucous membrane of the pharynx is continuous with the 
mucous lining of the Eustachian tubes, nares, mouth, larynx, and 
cesophagus. 

In the esophagus, the mucous membrane is pale red above and 
whitish below. It has but few papille, is loosely connected with 
the muscular coat by means of the submucous coat, and is disposed 
in longitudinal plice. 

In the stomach the mucous membrane is soft and loose. It is 
disposed on the surface in plaits or ruge, which around the cardiac 
orifice have a radiated arrangement, take a longitudinal direction 
in the body of the organ, and at the pylorus form a circular or 
epi fold, which constitutes with the muscular coat the pyloric 
valve, 

In the small intestine the mucous membrane is thinner than in 
the stomach; it is smooth in the upper fourth of the dwodenum, 
but raised into crescentic folds, valvule conniventes, in its lower 
three-fourths; the valvule conniventes being continued throughout 
the jejunum, and extending as far as the middle of the ileum. On 
the posterior and inner side of the descending portion of the duo- 
denum is a longitudinal ridge or crest, plica longitudinalis, about 
an inch in length, caused by the oblique passage through the walls 
of the intestine, of the ductus communis choledochus; and at the 
lower and most prominent part of this crest is the aperture of 
termination of that duct and the pancreatic duct. The valvule 
conniventes are narrow at their commencement, but quickly become 
larger, and at the lower part of the duodenum and upper part of 
- the jejunum, where they are largest, have a breadth of several lines. 
In the lower part of the jejunum and upper part of the ileum they 
become narrower and more scanty, and are finally lost altogether 
at about the middle of the latter. Each fold or valve extends for 
about one-half or three-fourths around the cylinder of the intestine ; 
and as they spring from all sides of its circumference, have the 
appearance of circular septa. The jejunum owes its considerable 
thickness to these valves; and as they are small in the upper half 
of the ileum and wanting in its lower half, the thinness of the ileum 
is due to their absence. 

At the termination of the ileum in the large intestine, the mucous 
membrane forms two semilunar folds, strengthened by the muscu- 
lar coat. The termination of the ileum is oblique and flattened, 
and constitutes the division between the caecum and colon, the two 
folds of mucous membrane being the ileo-cecal or ileo-colie valve. 
The position of these folds is such that one belongs te the cecum, 
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the other to the colon, the opening between them being oblong, and 
oval, and not inaptly compared to a button-hole; moreover, the 
colic flap somewhat overlaps the cecal flap, and is so disposed in 
relation to the entrance of the ileum, that the contents of the small 
bowel are necessarily discharged into the cecum. In the cecum 
and colon, the mucous membrane is smooth, and lines the surfaces 
of the plicce sigmoidew which form the boundaries of the sacculi of 
the large intestine. In the rectwm, it forms three valvular folds, 
one of which is situated near the commencement of the intestine ; 
the second, extending from the side of the tube, is placed opposite 
the middle of the sacrum ; and the third, which is the largest and 
most constant, projects from the anterior wall of the bowel opposite 
the base of the bladder. Besides these folds, the membrane in the 
empty state of the intestine is thrown into longitudinal plaits, 
somewhat similar to those of the cesophagus; these have been 
named the columns of the rectum. The mucous membrane of the 
rectum is connected to the muscular coat by a loose areolar tissue, 
as in the cesophagus. 


Fig. 338.* 


* Portion of the mucous membrane of the small intestine, magnified 19 
times, showing conical villi. In the hollows between the villi are seen the 
apertures of simple follicles (6); and near the bottom of the figure is a zone 
of follicles (a), surrounding what has been described as a solitary gland. 
These villi measured 3, of an inch in length, by @ in breadth at the base, and 
from 3; to 2, of an inch near the summit. 

+ Section of the lower part of the ileum of the calf, through a Peyer's 
gland; after Kélliker. 1. Villi. 2. Tubular glands or Lieberkiihn’s follicles, 
3. Muscular stratum of the mucous membrane. 4. Sacculi of Peyer’s gland. 
5. Deep portion of the submucous coat. 6. Circular layer of the muscular 
coat. 7. Longitudinal layer of the muscular coat. 8. Serous coat. - 
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Villi and Glands.—Besides the larger folds on the mucous mem- 
brane, there are certain more minute structures, which can only be 
well studied by microscopic observation. They are the intestinal 
villi, Lieberkiihn’s follicles, Brunner’s glands, the solitary glands, 
and Peyer’s patches. 

The villi are little conical or club-shaped projections, about one- 
fourth of a line in length. They are confined to the small intes- 
tine, and are so thickly set, especially at the upper part of the 
tube, that they resemble the nap of velvet, and give rise to the 
villous or velvety appearance presented by a well-washed piece of 
intestine suspended in water. In structure each villus consists of 
a process of the basement membrane, which is covered with a layer 
of columnar epithelial cells. In its interior are contained a network 
of capillaries, some granular corpuscles, connective tissue, and a 
small lacteal vessel, the latter being the agent for the selective ab- 
sorption of nutriment. The lacteal lies in the centre, and has ad- 
herent to it the corpuscles of the connective tissue, which again lie 
in contact with the membranous capsule, through which they are 
in immediate relation with the epithelial cells. Through this 
channel the nutritive materials taken up by the epithelial cells are 
transmitted to the lacteal, though in what precise method has not 
yet been determined. The lacteals are so named from the milky 
appearance of their contents. 

Lieberkiihn’s crypts or follicles are minute tubules about 3, of a 
line in length, somewhat like the gastric follicles, but smaller. They 
are found all over the surface of the small and great intestine, be- 
tween the villi, and forming circles 
round the solitary glands. They are 
composed of an involution of the 
basement membrane, and their epi- 
thelium is columnar. 

Brunner’s glands.—These race- 
mose or lobulated glands ure small 
yellowish and flattened glands, each 
surrounded by a small capsule of 
areolar tissue, and situated in the 
submucous coat of the alimen 
canal. They are identical in strue- 
ture with the racemose glands of the 
mouth, and open on the surface of 
the mucous membrane by means of 
an excretory duct. They are confined 
tothe duodenum, extending from the pylorus, where they are most 
abundant, to the entrance of the ductus communis choledochus. 
Von Brunn compared them to a second pancreas, and after him 


* Vertical section of mucous membrane of duodenum, showing Brunner's 
glands. a, Follicles of Lieberkiihn. 6. Cellular coat of intestine. ¢. Brunner’s 
glands. d. Annular fibres of muscular coat. e. Longitudinal fibres of mus- 
cular coat. 
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they have been named Brunner’s glands or duodenal glands. Their 
average size is a quarter to half a line, and they secrete a clear 
alkaline mucus, in which no formed elements, such as cells or nuclei, 
are present. 

Bolitary glands.—These saccular glands are called also from 
the shape of their sac lenticular, and vesicular from their struc- 
ture. In structure the gland is a closed saccule, or vesicle, 
globular or lenticular in shape, composed of a thick and mode- 
rately strong coat of nucleated areolar tissue, and containing in 
its interior a soft greyish pulp, consisting of nucleated cells, cell- 
nuclei, and a small quantity of fluid; to which may be added, the 
probable existence of a plexus of fine capillary vessels; a structure, 
in fact, very closely resembling that of a lymphatic gland. These 
sacculi are embedded in the substance of the mucous membrane, by 
which they are surrounded on all sides, and they form a prominence 
on the surface, which in the small intestine is studded with villi, 
and surrounded by a zone of simple follicles. 

The solitary glands are met with in every part of the cylinder of 
the bowel, sometimes singly and sometimes in groups, and more 
numerously in the jejunum than in the ileum. In the large intes- 
tine, they are grouped closely together in the appendix vermiformis, 
and are abundant in the cecum and rectum, but less numerous in 
the colon; they are larger in the large than in the small intestine. 


Fig. 342.4 


Fig. 341,* 


Peyer's glands or patches are confined to the jejunum and ileum, 
being larger and more numerous in the lower part of the latter, 


* Solitary gland from the colon of a child, as shown in a section of the 
intestine. 1. Tubular glands. 2. Depression on the surface of the membrane 
Seen) with the central prominence of the gland. 3. The gland. 
4, Muscular layer of the mucous coat. 5. Submucous coat. 6. Muscular 
coat. 7. Serous coat. After Kélliker. 

+ Prominence of the mucous membrane of the large intestine produced by a 
solitary gland, magnified 19 times, 
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To the naked eye they appear oval patches of mucous membrane, 
of about from one to three inches in length, and about an inch im 
breadth. They are paler in colour than 
the surrounding membrane, and are some- 
what raised above the general level. On 
more close inspection they are found to 
be formed of a collection of solitary glands 
in close proximity to each other: hence 
their name, “aggregate glands.” The 
% mucous membrane in which they are em- 
A bedded is covered with villi, and the 
Lieberkiihn follicles are arranged in circles 
round each solitary gland. The patches 
vary from twenty to forty in number, and 
i are situated opposite the attachment of 
“a the mesentery. They are enormously en- 
larged and subsequently ulcerated in enteric fever, of which they 
form the special lesion. 
Vessels of the Mucous Coat.—The distribution of the finer arterial 
vessels and capillaries 
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glands, and form by their communications a plexus 
around the glands, in their course to the surface. 
Having reached the surface of the mucous membrane, 
the capillaries become increased in size, and form a 
horizontal plexus around the apertures of the 
glands, and these larger capillaries taking a retrograde course, 
unite to form small venous trunks, by which the blood is returned 
to the venous circulation. Hence the glands are provided for their 
secreting function with fine capillaries, while the capillaries which 


* Surface-aspect ofa portion of the intestinal mucous membrane, showing 
the isolated Peyerian glands, f, f, and the villi. 

+ Vertical section of the intestinal mucous membrane, bringing into view 
two Peyerian bodies :—z, villi; J, follicles of Lieberkiihn; m, muscular coat ; 
c, cellular coat; p, p, Peyerian capsules, one of them shown in seetion, the 
other not cut open. 

t Circulation in the mucous membrane of the intestine; after Kélliker. 
1. Artery. 2. Fine capillary network, proceeding from the artery and suy- 
rounding the tubular glands. 3. Superficial capillary network around the 
mouths of the tubular glands. 4. Vein formed by the union of capillaries re- 
turning the blood of the superficial capillary network. “4 
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contribute to the nutrition and secretion of the surface of the 
mucous membrane are of a coarser kind. 

Vessels and Nerves of the Alimentary Canal—The Arteries of 
the alimentary canal, as they supply the tube from above down- 
wards, are, the pterygo-palatine, ascending pharyngeal, superior 
thyroid, and inferior thyroid, in the neck; cesophageal in the 
thorax; gastric, hepatic, splenic, superior and inferior mesenteric, 
in the abdomen; and inferior mesenteric, internal iliac, and internal 
pudic, in the pelvis. The veins from the abdominal alimentary 
canal unite to form the vena porte. The lymphatics and lacteals 
open into the thoracic duct. 

The Nerves of the pharynx and cesophagus are derived from the 
glosso-pharyngeal, pneumogastric, and sympathetic. The nerves 
of the stomach are the pneumogastric, and sympathetic branches 
from the solar plexus; and those of the intestinal canal are the 
superior and inferior mesenteric and hypogastric plexuses. The 
extremity of the rectum is supplied by the inferior sacral nerves 
from the spinal cord. 


THE LIVER. 


The liver is a conglomerate gland of large size, appended to the 
alimentary canal, and performing the double office of separating im- 
purities from the venous blood of the chylopoietic viscera previously 
to its return into the general venous circulation, and of secreting a 
fluid necessary to chylification, the bile. It is the largest organ in 
the body, weighing about four pounds, and measuring through its 
longest diameter about twelve inches. It is situated in the right 
hypochondriac region, and extends across the epigastrium into the 
left hypochondrium, frequently reaching, by its left extremity, the 
upper end of the spleen. It is placed obliquely in the abdomen ; 
its convex surface looking upwards and forwards, the concave lown- 
wards and backwards. ‘The anterior border is sharp and free, and 
marked by a deep notch, and the posterior rounded and broad. It 
is in relation, superiorly and posteriorly, with the diaphragm ; 
inferiorly with the stomach, ascending portion of the duodenum, 
transverse colon, right supra-renal capsule, and right kidney; and 
corresponds, by its free border, with the lower margin of the ribs. 

Ligaments.—The liver is retained in its place by five ligaments, 
four of which are duplicatures of the peritoneum, situated on the 
convex surface of the organ; the fifth is a fibrous cord which passes 
through a fossa in its under surface, from the umbilicus to the 
inferior vena cava. They ure the— 


Longitudinal, Coronary, 
Two lateral, - Round. 


The Longitudinal ligament (broad, suspensory or falciform) is 
an antero-posterior fold of peritoneum, extending from the notch 
in the anterior margin of the liver to its posterior border. Be- 
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tween its two layers, in the anterior and free margin, is the round 
ligament. 

The Lateral ligaments are formed by the two layers of perito- 
neum, which pass from the under surface of the diaphragm to the 
posterior border of the liver; they correspond with its lateral lobes. 

The Coronary ligament is formed by the separation of the two 
layers forming the lateral ligaments near their point of convergence. 


Fig. 346. 


The posterior layer is continued unbroken from one lateral ligament 
to the other; but the anterior quits the posterior at each side, and 
is continuous with the corresponding layer of the longitudinal liga- 
ment. In this way a large oval surface on the posterior border of 
the liver is left uncovered by peritoneum, and is connected to the 
diaphragm by areolar tissue. This space is formed principally by 
the right lateral ligament, and is pierced near its left extremity 
by the inferior vena cava, previously to the passage of that vessel 
through the tendinous opening in the diaphragm. 

The Round ligament is a fibrous cord resulting from the oblite- 
ration of the umbilical vein, and situated between the two layers 
of peritoneum in the anterior border of the longitudinal ligament. 
It may be traced from the umbilicus through the longitudinal fossa 
of the under surface of the liver to the inferior vena cava, to which 
it is connected. 

Fisswres.—The under surface of the liveris marked by five fissures, 
which divide its surface into five compartments or lobes, two prin- 
cipal and three minor lobes; they are the— 


* Upper surface of the liver. 1. Right lobe. 2. Left lobe. 3. Anterior or 
free border. 4. Posterior or rounded border. 5. Broad ligament. 6. Round 
ligament. 7,7. The two lateral ligaments. 8. The space left uncovered by 
the peritoneum, and surrounded by the coronary ligament. 9. Inferior vena 
cava. 10. Point of the lobus Spigelli. 3. Fundus of the gall-bladder seen 
projecting beyond the anterior border of the right lobe. 
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Fissures. Lobes. 
Longitudinal fissure, Right lobe, 
Fissure for the ductus venosus, Lett lobe, 
Transverse fissure, Lobus quadratus, 
Fissure for the gall-bladder, Lobus Spigelii, 
Fissure for the vena cava. Leobus caudatus. 


The Longitudinal fisswre is a deep groove running from the 
notch, inciswra wmbilicalis, in the anterior margin of the liver, to 
the posterior border of the organ. At about one-third from its 
posterior extremity it is joined by a short but deep fissure, the 
. enghclag which meets it transversely from the under part of the 
right lobe. 

The longitudinal fissure in front of this junction lodges the fibrous 
cord of the umbilical vein, and is generally crossed by a band of 
hepatic substance called the pons hepatis. 

The Fissure for the ductus venosus is the shorter portion of the 
longitudinal fissure, extending from the junctional termination of 
the transverse fissure to the posterior border of the liver, and con- 
taining a small fibrous cord, the remains of the ductus venosus. 
This fissure is therefore but a part of the longitudinal fissure. 

The Transverse fisswre is the short and deep fissure, about two 
inches in length, through which the hepatic ducts quit and the 
hepatic artery and portal vein enter the liver. Hence this fissure 
was considered by the older anatomists as the gate of the liver, 
porta hepatis ; and the large vein entering the organ at this point, 
the portal vem. At their entrance into the transverse fissure the 
branches of the hepatic duct are the most anterior, next those of 
the artery, and most posteriorly the portal vein. 

The Fisswre for the gall-bladder is a shallow depression extending 
forwards, parallel with the longitudinal fissure, from the right ex- 
tremity of the transverse fissure to the free border of the liver, where 
it frequently forms a notch, inciswra vesicalis. 

The Fissure for the vena cava is a deep and short fissure, occa- 
sionally a circular tunnel, which proceeds from a little behind the 
right extremity of the transverse fissure to the posterior border of 
the liver, and lodges the inferior vena cava. 

These five fissures taken collectively resemble an inverted W, the 
base corresponding with the free margin of the liver, and the apex 
with its posterior border. Viewing them in this way, the two 
anterior branches represent the longitudinal fissure on the left, and 
the fissure for the gall-bladder on the right side; the two posterior, 
the fissure for the ductus venosus on the left, and the fissure for the 
vena cava on the right; and the connecting bar, the transverse 
fissure. 

Lobes.—The right lobe is four or six times larger than the left, 
from which it is separated, on the concave surface, by the longi- 
tudinal fissure, and, on the convex, by the longitudinal ligament. 
It is marked on its under surface by the transverse fissure, and by 


652 . LOBES OF THE LIVER. 


the fissures for the gall-bladder and vena cava; and presents three 
depressions, one, in front, for the curve of the ascending colon, and 
two behind, for the right supra-renal capsule and kidney. Not 
unfrequently several small irregular fissures are found on the under 
surface of this lobe. 

The Left lobe is small and flattened, convex on its upper surface 
and concave below, where it lies in contact with the anterior sur- 


face of the stomach. It is sometimes in contact by its extremity 
with the upper end of the spleen, and is in relation, by its posterior 
border, with the cardiac orifice of the stomach and left pneumo- 
gastric nerve. 

The Lobus quadratus is a quadrilateral lobe situated on the 
under surface of the right lobe: it is bounded, in front, by the free 
border of the liver; behind, by the transverse fissure; to the right, 
‘by the gall-bladder; and to the left, by the longitudinal fissure. 

The Lobus Spigelit is a small triangular lobe, also situated on 
the under surface of the right lobe: it is bounded, in front, by the 
transverse fissure; and, on the sides, by the fissures for the ductus 
venosus and vena cava. 


* Under surface of the liver. 1. Right lobe. 2. Left lobe. 3. Lobus qua- 
dratus. 4. Lobus Spigelii. 5. Lobus caudatus, the fissure in front of 5, and 
running parallel with the gall-bladder is one of the irregular fissures referred 
to in the text. 6. Longitudinal fissure ; the figure is placed on the rounded 
cord, the remains of the umbilical vein. 7. Pons hepatis. 8. Fissure of the 
ductus venosus ; the obliterated cord of the ductus is seen passing backwards 
to be attached to the coats of the inferior vena cava (9). 10. Gall-bladder 
lodged in its fissure. 11. Transverse fissure, containing, from before back- 
wards, hepatic duct, hepatic artery, and portal vein. 12. Vena cava. 13. De- 
pression corresponding with the curve of the colon. 14. Double depression 
produced by the right kidney and its supra-renal capsule. 15. Rough surface 
on the posterior border of the liver left uncovered by peritoneum ; the cut edge 
of the peritoneum surrounding this surface forms part of the coronary liga- 
ment. 16. Notch on the anterior border, separating the two lobes. 17. Notch 
on the posterior border, corresponding with the vertebral column. 
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The Lobus caudatus is a small tail-like appendage of the lobus 
Spigelii, from which it runs outwards like a crest into the right 
lobe, and serves to separate the right extremity of the transverse 
fissure from the commencement of the fissure for the vena cava. In 
some persons this lobe is well marked, in others it is small and 
ill-defined. 

Reverting to the comparison of the fissures with an inverted YW, it 
will be observed, that the quadrilateral interval, in front of the 
transverse bar, represents the lobus quadratus: the triangular 
space behind the bar, the lobus Spigelii; and the apex of the letter, 
the point of union between the inferior vena cava and the oblite- 
rated cord of the ductus venosus. 

Vessels and Nerves.—The vessels entering into the structure of 
the liver are also five in number; they are the— 


Hepatic artery, Hepatic veins, Lymphatics. 
Portal vein, Hepatic ducts, 


The Hepatic artery, portal vein, and hepatic duct enter the liver 
at the transverse fissure, and ramify through portal canals to every 
part of the organ; so that their general direction is from below 
upwards, and from the centre towards the circumference. 

The Hepatic veins commence at the circumference, and proceed 
from before backwards, to open into the vena cava at the posterior 
border of the liver. Hence the branches of the two veins cross each 
other in their course. 

The portal vein, hepatic artery, and hepatic duct are moreover 
enveloped in a loose areolar tissue, the capsule of Glisson, which 
permits them to contract upon themselves when emptied of their 


contents; the hepatic veins, on the contrary, are closely adherent by 


their parietes to the surface of the canals in which they run, and are 
unable to contract. By these characters the anatomist is enabled, 
in any section of the liver, to distinguish at once the most minute 
branch of the portal vein from an hepatic vein; the former will be 
found more or less collapsed, and always accompanied by an artery 
and duct, and the latter widely open and solitary. 

The Lymphatics of the liver are described in the Chapter dedi- 
cated to those vessels. 

The Nerves of the liver are derived from the spinal and sympa- 
thetic system; the former proceed from the right phrenic and right 
pneumogastric nerve, the latter from the hepatic plexus. 


Structure and Minute Anatomy of the Inver. 


The Liver is composed of lobules, of areolar tissue which connects 
them together, of the ramifications of the portal vein, hepatic duct, 
hepatic artery, hepatic veins, lymphatics, and nerves, and is enclosed 
and retained in its situation by the peritoneum. 

The Lobules are small granular bodies of about the size of a 
millet seed, of irregular form, and presenting a number of rounded 
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prominences on their surface, When divided longitudinally, they 
have a foliated appearance, and transversely, a polygonal outline, 
with sharp or rounded angles, according to the smaller or greater 
quantity of areolar tissue contained 
in the liver. Each lobule is divided 
on its exterior into a base and a 
peripheral surface. The base corre- 
sponds with one extremity of thelobule, 
is flattened, and rests on an hepatic 
vein, which is thence named sublo- 
bular. The peripheral surface includes 
the rest of the surface of the lobule. 
In the centre of each lobule is a small 
vein, the intralobular, which is formed 
by the convergence of six or eight 
minute venules from the rounded pro- 
minences of the periphery, The in- 
tralobular vein thus constituted takes its course through the centre 
of the longitudinal axis of the lobule, pierces the middle of its base, 
and opens into the sublobular vein. The periphery of the lobule, 
; with the exception of its base, which is 
rhea! always closely attached to a sublobular 
vein, is connected by means of its areolar 
tissue, with the surfaces of surrounding 
lobules. The interval between the lobules 
is the interlobular fissure, and the angular 
interstices formed by the apposition of 
‘several lobules are the intorlobadaae spaces, 
The lobules of the centre of the liver 
are angular, and somewhat smaller than those of the surface, from 
the greater compression to which they are submitted. The super- 
ficial lobules are incomplete, and give to the surface of the organ 
the appearance of a transverse section. ms 
In ultimate structure the lobule is composed of hepatic cells or 
corpuscles, of a vascular plexus which receives its blood exteriorly 
from an intralobular branch of the portal vein and transmits it in- 
ternally to the intralobular vein, the radicle of the hepatic vein, 
and of the ultimate ramifications of the biliary ducts. The hepatic 
cells or corpuscles are nucleolo-nucleated cells, of a polyhedral figure, 
measuring about +55 of an inch in diameter, and of a pale amber 
colour. ‘They are composed of a thin proper membrane, enclosing 
granular, semi-fluid contents, which are yellowish in colour, and 


Fig. 348.* 


* Lobules of the liver. The lobules as they are seen on the surface of the 
liver, or when divided transversely. 1. Intralobular vein in the centre of each 
lobule. 2. Interlobular fissure, 8, Interlobular space. — a 

+ Longitudinal section of two lobules. 1. A superficial lobule, terminating 
abruptly, and resembling a section at its extremity. 2. A deep lobule, show- 
ing ‘hs foliated appearance of its section. 3, Intralobular vein, with its con- 
verging venules ; the vein terminates in a sublubular vein, 4, External surface 
of the lobule, 
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the essential constituents of the bile; moreover, there are often 
found within the hepatic cell, besides the nucleus, a greater or less 
number of brownish yellow pigment granules, and one or more glo- 


Fig. 850.* Fig. 351.4 
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bules of fat. The hepatic cells are arranged in the form of a net- 
work, the meshes of the network corresponding with the vascular 
lexus, and the columns or solid portions of the network constitut- 
ing the secretory portion of the gland. The biliary ducts enter the 
lobules and form a plexus, but whether this extends into the centre 
of the lobule or is confined to its outer part is yet undecided. 
Dr. Beale is of opinion that the ducts extend throughout the entire 
lobule, and that the biliary cells are in the interior of the ducts, 
answering to the globular epithelium of other glands. Other 
observers describe the interlobular ducts as Sila 
fine passages with distinct homogeneous walls ig. 802.4 
placed between two rows of biliary cells, and 
separated by them from the capillaries. The 
experiments of Chrzonzczewsky seem to show 
that not only are the ducts distributed 
throughout the whole of the interior of the <@ ie 
gee but that they surround each individual C~\}) Wiive; 
cell. ‘ zy 
Glisson’s capsule is the areolar tissue which 
envelopes the hepatic artery, portal vein, and 
hepatic duct, during their passage through ae 
the transverse fissure, and which continues to surround them 
to the interlobular fissures. It also constitutes the proper 
capsule of the entire organ. Glisson’s capsule “is to the liver 


* Hepatic cells, magnified 310 times, and drawn with the camera lucida. 

+ Arrangement of the hepatic cells in a cell network, and the mode of origin 
of the hepatic ducts; after Kélliker. 1, 1. Hepatic ducts. 2, 2. Hepatic 
cells, disposed in solid columns. 3, 3. Vascular spaces occupied by the capil- 
lary plexus. ie 

¢ Biliary capillaries of the liver of the rabbit. Part of a lobule, showing the 
arrangement of the biliary ducts in relation to the hepatic cells. a. Capillaries 
of ~ biliary ducts. 6. Hepatic cells. ¢. Biliary ducts. d. Capillary blood- 
vessels, 
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what the pia mater is to the brain; it is a cellulo-vascular mem- 
brane, in which the vessels divide and subdivide to an extreme 
degree of minuteness; which lines the portal canals, forming 
sheaths for the larger vessels contained in them, and a web in 
which the smaller vessels ramify.”* Hence arises a division of the 
capsule into two portions, vaginal and investing. 

The vaginal portion is that which invests the hepatic artery, 
hepatic duct, and portal vein, in the portal canals; im the large 
canals it completely surrounds these vessels, but in the smaller is 
situated only on that side which is occupied by the artery and duct. 
The investing portion is that which covers the exterior of the 
organ. 

‘The Portal vein, entering the liver at the transverse fossa rami- 
fies through its structure in canals, which resemble, by their sur- 
faces, the external superficies of the liver, and are formed by the 
capsular surface of the lobules. These are the portal canals, and 
contain, besides the portal vein with its ramifications, the artery 
and duct with their branches. 

In the larger canals, the vessels are separated from the parietes 
by a web of Glisson’s capsule; but in the smaller, the portal vein 
is in contact with the surface of the canal for about two-thirds of 
its cylinder, the opposite third being in relation with the artery 
and duct and their investing capsule. If, therefore, the portal vein 
were laid open by a longitudinal incision in one of these smaller 
canals, the coats being transparent, the outline of the lobules, 
bounded by their interlobular fissures, would be as distinctly seen 
as on the external surface of the liver, and the smaller venous 
branches would be observed entering the interlobular spaces. 

The branches of the portal vein are, vaginal, interlobular, and 
lobular. The vaginal branches are those which, being given off in 
the portal canals, have to pass through the sheath (vagina) of 
Glisson’s capsule, previously to entering the interlobular spaces. 
In this course they form an intricate plexus, vaginal plexus, in the 
capsule of Glisson, and this plexus surrounds the vessels, as does 
the capsule in the larger canals, and occupies the capsular side 
only in the smaller canals. The interlobular branches are given off _ 
from the vaginal portal plexus where it exists, and directly from 
the portal veins, in that part of the smaller canals where the coats 
of the vein are in contact with the walls of the canal. They then 
enter the interlobular spaces and divide into branches, which cover 
with their ramifications every part of the surface of the lobules, 
with the exception of their bases and those extremities of the super- 
ficial lobules which appear on the surfaces of the liver. The lobular 
branches are derived from the interlobular veins; they form a 
plexus within each lobule, and converge from the circumference 
towards the centre, where they terminate in the minute radicles 


* “The Anatomy and Physiology of the Liver,” by Kiernan, “ Phil. Trans.” 
1833, from which this and the other paragraphs within inverted commas on 
the structure of the liver are quoted. 
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of the intralobularvein. This plexus, interposed between the inter- 
lobular portal veins and the intralobular hepatic vein, constitutes 
the venous part of the lobule, and is called the lobular venous 
abe The regular islets of the substance of the lobules, seen 

etween the meshes of this plexus by means of the microscope, are 
the network of hepatic cells. 

The portal vein returns the venous blood from the chylopoietic 
viscera, to be circulated through the lobules; it also receives the 
blood which results from the distribution of the hepatic artery. 

The Hepatic duct, entering the liver at the transverse fissure, 
divides into branches, which ramify through the portal canals, with 
the portal vein and hepatic artery, to terminate in the lobules; its 
branches are, vaginal, interlobular, and lobular. 

The Vaginal branches ramify through the capsule of Glisson, and 
form a vaginal biliary plewus, which, like the vaginal portal plexus, 
surrounds the vessels in the large canals, but is deficient on that 
side of the smaller canals against which the duct is placed. The 
interlobular branches proceed from the vaginal biliary plexus, where 
it exists, and directly from the hepatic duct on that side of the 
smaller canals against which the duct is placed. They enter the 
interlobular spaces, and ramify between the lobules in the inter- 
lobular fissures, then pass into the lobules and form a very fine 
plexus (lobular pleawws of ducts). 

The coats of the duct are very vascular, and supplied with a number 
of mucous glands, which are distributed irregularly in the larger, but 
are arranged in two parallel longitudinal rows in the smaller ducts. 

The Hepatic artery enters the liver with the portal vein and 
hepatic duct, and ramifies with those vessels through the portal 
eanals. Its branches are, vaginal and interlobular. The vaginal 
branches, like those of the portal vem and hepatic duct, form a 
vaginal plexus, which exists throughout the whole extent of the 
portal canals, with the exception of that side of the smaller canals 
which corresponds with the artery. The interlobular branches, 
arising from the vaginal plexus and from the parietal side of the 
artery (in the smaller canals), ramify through the interlobular 
fissures, and are principally distributed to the coats of the inter- 
lobular ducts, 

The Hepatic veins commence in the substance of each lobule by 
minute venules, which receive the blood from the lobular venous 

lexus, and converge to form the intralobular vein. The ‘intra- 
obular vein passes through the central axis of the lobule, and 
through the middle of its base, to terminate in a sublobular vein ; 
and the union of the sublobular veins constitutes the hepatic trunks, 
which open into the inferior vena cava. The hepatic venous system 
consists, therefore, of thres sets of vessels; intralobular veins, sub- 
lobular veins, and hepatic trunks. 

The Sublobular vemns are contained in canals formed solely by 
the bases of the lobules, with which, from the absence of Glisson’s 
capsule, they are in immediate contact. Their coats are thin and 

UU 
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transparent; and, if they be laid open by a longitudinal incision, 
the bases of the lobules will be distinctly seen, separated by inter- 
lobular fissures, and perforated through the centre by the opening 
of the intralobular vein. 

The Hepatic trunks are formed by the union of the sublobular 
veins; they are contained in canals (hepatic-venous) similar in 
structure to the portal canals, and lined by a prolongation of the 
proper capsule. They proceed from before backwards, and termi- 
nate, by two large openings (corresponding with the right and left 
lobe of the liver) and several smaller apertures, in the inferior vena 
cava. ; 

Suwmmary.—The liver has been shown to be composed of lobules ; 
the lobules (excepting at their bases) are connected together by 
areolar tissue the vessels are supported, and the whole organ is 
enclosed by Glisson’s capsule; the arrangement being such, that 
the base of every lobule in the liver is in contact with an hepatic 
vein (sublobular). 

The Portal vein distributes its numberless branches through 
portal canals, which are channelled through every part of the organ ; 
it brings the returning blood from the chylopoietic viscera; it 
collects also the venous blood from the ultimate ramifications of 
the hepatic artery in the liver itself. It gives off branches in the 
canals, which are called vaginal, and form a venous vaginal plewus ; 
these give off interlobular branches, and the latter enter the lobules 
and form lobular venous plexuses, from the blood circulating in 
which the bile is secreted. 

The Bile is received from the hepatic cells by the lobular pleaus 
of ducts, and from them passes into the interlobular ducts; it is 
thence poured into the biliary vaginal plexus of the portal canals, 
and thence into the excreting ducts, by which it is carried to the 
duodenum and gall-bladder, after being mingled in its course with 
the mucous secretion from numberless muciparous glands in the 
walls of the ducts. 

The Hepatic artery distributes branches through every portal 
eanal; gives off vaginal branches which form a vaginal hepatic 
plexus, from which the interlobular branches arise, and these latter 
terminate ultimately in the lobular venous plexuses of the portal 
vein. The artery ramifies abundantly in the coats of the hepatic 
ducts, enabling them to provide their mucous secretion; and sup- 
plies the vasa vasorum of the portal and hepatic veins, and the 
nutrient vessels of the entire organ. 

The Hepatic veins commence in the centre of each lobule by 
minute radicles, which collect the impure blood from the lobular 
venous plexus and convey it into the intralobular veims ; these open 
into the sublobular veins, and the sublobular veins unite to form 
the large hepatic trunks by which the blood is carried into the 
vena cava. 

Physiological and pathological deductions—The physiological 
deduction arising out of this anatomical arrangement is, that the 
bile is wholly secreted from venous blood, and not from a mixed 
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venous and arterial blood, as stated by Miiller; for although the 
portal vein receives its blood from two sources— viz., from the chylo- 
poietic viscera and from the capillaries of the hepatic artery, yet 
the fact of the blood of the latter vessel having passed through its 
capillaries into the portal vein, or in extremely small quantity into 
the capillary network of the lobular venous plexus, is sufficient to 
establish its venous character. 

The pathological deductions depend on the following facts :-— 
Each lobule is a perfect gland; of uniform structure, of uniform 
colour, and possessing the same degree of vascularity throughout. 
It is the seat of a double venous circulation, the vessels of the one 
(hepatic) being situated in the centre of the lobule, and those of 
the other (portal) in the circumference. Now the colour of the 
lobule, as of the entire liver, depends chiefly on the proportion of 
blood contained within these two sets of vessels; and so long as 
the circulation is natural, the colour will be uniform. But the 
instant that any cause is developed which shall interfere with the 
free circulation of either, there will be an immediate diversity in 
the colour of the lobule. 

Thus, if there be any impediment to the free circulation of the 
venous blood through the heart or lungs, the circulation in the he- 
patic veins will be retarded, and the sublobular and the intralobular 
veins will become congested, giving rise to a more or less extensive 
redness in the centre of each of the lobules, while the marginal or 
non-congested portion presents a distinct border of a yellowish white, 
yellow, or green colour, according to the quantity or quality of the 
bile it may contain. This is passive congestion of the liver, the 
usual and natural state of the organ after death; and, as it com- 
mences with the hepatic vein, it may be called the first stage of 
hepatic venous congestion. 

But if the causes which produced this state of congestion continue, 
or be from the beginning of a more active kind, the congestion will 
extend through the lobular venous plexuses into those branches 
of the portal vein situated in the interlobular fisswres, but not to 
those in the spaces, which being larger, and giving origin to those 
in the fissures, are the last to be congested. In this second stage 
the liver has a mottled appearance, the non-congested substance is 
arranged in isolated, circular, and ramose patches, in the centres of 
which the spaces and parts of the fissures are seen. This is an ex- 
tended degree of hepatic venous congestion ; it is active congestion of 
the liver, and very commonly attends disease of the heart and lungs. 

These are instances of partial congestion, but there is sometimes 

eneral congestion, of the organ. In general congestion the whole 
iver is of a red colour, but the central portions of the lobules are 
usually of a deeper hue than the marginal portions. 


GALL-BLADDER. 


The Gall-bladder (fig. 347) is the reservoir of the bile; it is a 
pyriform sac, situated in a fossa on the under surface of the right 
uv 2 
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lobe of the liver, and extending from the right extremity of the 
transverse fossa to the free margin. It is divided into a body, 
fundus, and neck: the fundus or broad extremity in the natural 
position of the liver is placed downwards, and frequently projects 
beyond the free margin of the liver, while the neck, small and con- 
stricted, is directed upwards. This sac is composed of three coats, 
serous, fibrous, and mucous. The serous coat is partial, is derived 
from the peritoneum, and covers that side only which is unattached 
to the liver. The middle or fibrous coat is a thin but strong fibrous 
layer, composed of dense areolar tissue, and connected on the one 
side with the liver, on the other with the peritoneum. There also 
exists in this layer a stratum of smooth muscular fibres, which are 
longitudinal and circular in direction. The internal or mucous 
coat is but loosely attached to the fibrous layer; it is everywhere 
raised into minute ruge, which give it a beautifully reticulated a 
pearance; and it forms, at the neck of the sac, a spiral valve. Tt 
is continuous through the hepatic duct with the mucous membrane 
lining the ducts of the liver, and through the ductus communis 
choledochus, with the mucous membrane of the alimentary canal. 
It is coated on its surface with a columnar epithelium. 

The Biliary ducts are, the hepatic, cystic, and ductus communis 
choledochus. 

The Hepatic duct, nearly two inches long, is formed in the trans- 
verse fissure of the liver by the junction of two ducts which proceed 
from the right and left lobe. It joins the cystic duct at an acute 
angle, and the common duct resulting from their union is the ductus 
communis choledochus. Bic Sh 

The Cystic duct, about an inch in length, passes inwards from 
the neck of the gall-bladder, and unites at an acute angle with the 
preceding. ie: 

The Ductus communis choledochus (xodn, bilis, déxopuaz, recipio) 
is the common excretory duct of the liver and gall-bladder; it is 
about three inches in length, and is formed by the junction of the 
hepatic with the cystic duct. It descends through the right border 
of the lesser omentum, and behind the descending portion of the 
duodenum to the inner side of that intestine, where it termina’ 
by passing obliquely between the muscular and mucous coat, and 
opening on the summit of a papilla which is common to it and the 
pancreatic duct. The papilla is situated near the lower part of the 
descending portion of the duodenum at its inner side; and the duct 
is constricted in size during its passage between the coats of the 
intestine. 

The coats of the biliary ducts are an external or fibrous, and an 
internal or mucous coat. The external coat is composed of dense 
areolar tissue, containing many nuclei, and elastic tissue. The 
nvucous coat, continuous on the one hand with the lining membrane 
of the hepatic ducts and gall-bladder, and on the other with that of 
the duodenum, is furnished with a columnar epithelium. A few 
smooth muscular fibres have been observed in the mucous coat; but 
there is no special muscular coat. 
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Vessels and Nerves.—The gall-bladder is supplied with blood by the 
cystic artery, a branch of the hepatic. Its veins return their blood 
into the portal vein. The nerves are derived from the hepatic plexus. 


THE PANCREAS, 


The pancreas is a long, flattened, conglomerate gland, analogous 
to the salivary glands. It is about six inches in length, and be- 
tween three and four ounces in weight; is situated transversely 
across the posterior wall of the abdomen, behind the stomach, and 
rests on the aorta, vena porte, inferior vena cava, the origin of the 
superior mesenteric artery, and the left kidney and supra-renal 
capsule; opposite the first and second lumbar vertebra. It is 
divided into a body, a greater, and a smaller extremity; the great 
end or head is placed towards the right, and surrounded by the 
curve of the duodenum; the lesser end extends to the left as far as 
the spleen. The anterior surface of the body of the pancreas is 
covered by the ascending posterior layer of peritoneum, and is in 
relation with the stomach, the first portion of the duodenum, and 
the commencement of the transverse arch of the colon. The posterior 
surface is grooved for the splenic vein, and tunnelled by a complete 
canal for the superior mesenteric and portal vein, and superior 
mesenteric artery. The upper border presents a deep groove, 
sometimes a canal, for the splenic artery and vein, and is in relation 
with the oblique portion of the duodenum, lobus Spigelli, and cceliac 
axis. And the lower border is separated from the transverse por- 
tion of the duodenum by the superior mesenteric artery and vein. 
On the posterior part of the head of the pancreas is a lobular fold 
of the gland which completes the canal of the superior mesenteric 
‘vessels, and is called the lesser pancreas. 

The pancreatic duct (duct of Wirsung) commences at the small 
extremity of the organ by two branches, which converge and unite 
after a course of about one-third the length of the gland. The duct 
is then continued onwards from left to right, gradually increasing 
in size, and lying nearer the anterior than the posterior surface ot 
the organ, to the lower part of the descending duodenum, where it 
terminates on the papilla of mucous membrane, common to it and 
the ductus communis choledochus. The duct receives numerous 
branches which open into it on all sides from the lobules of the 

land, and at its termination is slightly dilated and passes obliquely 

etween the muscular and mucous coat of the intestine to reach the 
papilla. The duct which receives the secretion from the lesser 
pancreas is called the ductus pancreaticus minor ; it opens into the 
principal duct near the duodenum, and sometimes passes separately 
into that intestine, As a variety, two pancreatic ducts are occa- 
sionally met with. 

In structure the pancreas presents the ordinary composition of a 
compound racemose gland, being made up of lobes, and these of 
reddish-yellow polyhedral lobules, which latter consist of smaller 
lobules, and the smallest lobules of the ramifications of minute 
ducts, terminating in glandular vesicles. The glandular vesicles 
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are rounded in form (fig. 330). and composed of a membrana pro- 
pria, lined by a spheroidal epithelium of nucleated cells; the cells 
being somewhat opaque from the presence of fat granules as part 
of their contents. The ducts are composed of areolar and elastic 
tissue, and lined by a columnar epithelium. In the walls of the 
ducts are numerous small racemose mucous glands like those in the 
hepatic ducts. The secretion of the pancreas is a clear fluid, without 
formed elements. 

Vessels and Nerves.—The arteries of the pancreas are branches 
of the splenic, hepatic, and superior mesenteric; the veins open into 
the splenic vein; the lymphatics terminate in the lumbar glands. 
The nerves are filaments of the splenic plexus. 


THE SPLEEN. 


The spleen is an oblong flattened organ, of a dark bluish-red 
colour, situated in the left Teypockadieine region. It is variable in 
size and weight,* spongy and vascular in texture, and exceedingly 
friable. The external surface is convex, the internal slightly con- 
cave, indented along the middle line, and pierced by several large 
and irregular openings for the entrance and exit of vessels; this is 
the hilum lienis. The upper extremity is somewhat larger than 
the lower, and rounded; the inferior is flattened; the posterior 
border is obtuse, the anterior sharp, and marked by several notches. 
The spleen is in relation by its external or convex surface with the 
diaphragm, which separates it from the ninth, tenth, and eleventh 
rib; by its concave surface, with the great end of the stomach, 
small extremity of the pancreas, gastro-splenic omentum with its 
vessels, left kidney and supra-renal capsule, and left crus of the 
diaphragm; by its wpper end with the diaphragm, and sometimes 
with the extremity of the left lobe of the liver; and, by its lower 
end, with the left extremity of the transverse arch of the colon. 
It is connected to the stomach by the gastro-splenic omentum, and 
to the diaphragm by a fold of the peritoneum called the suspensory 
ligament. 

A second spleen (lien succenturiatus) is sometimes found appended 
to one of the branches of the splenic artery, near the great end of 
the stomach; when it exists, it is round and of small size, rarely 
larger than a hazel-nut. There are sometimes two, and even three, 
of these bodies. 

The spleen is a blood-vascular gland, concerned in the renovation 
of the blood, and probably in the preparation of the blood for the 
secretion of bile. In structure itis composed of a fibrous and serous 
coat and parenchyma; the parenchyma consisting of a network of 
fibrous bands, or trabecule, enclosing in their ares a bright red 
pulpy substance, the splenic pulp; and the latter containing an 
abundance of vessels and numerous small white corpuscles, the 
splenic or Malpighian corpuscles. The fibrous coat, tunica albu- 


* Its ordinary length is about five inches; and its weight six ounces. 
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ginea vel propria, is composed of areolar and elastic tissue, and 
besides investing the exterior, sends processes into the interior of 
the gland with the blood-vessels; these fibrous sheaths (vaginee 
vasorum) accompany the vessels to their ultimate terminations, 
and finally constitute a fine areolar network in the substance of 
the splenic pulp. The fibrous coat also sends inwards from every 
part of its internal surface, a number of white, glistening, flattened 
or cylindrical bands, the splenic trabeculae, which traverse the sub- 
stance of the gland in all directions, and are attached by their inner 
ends to each other and to the fibrous sheaths of the vessels. 

The splenic or Malpighian corpuscles or vesicles are small white 
roundish bodies, embedded in the splenic pulp, and connected with 
the twigs of the smallarteries. They are found 
only in the fresh and healthy spleen, and are 
more constant in children than the adult; 
their average size is one-sixth of a line, and 
they are found in numbers varying from five 
to ten on each small arterial twig. In inti- 
mate structure, the splenic corpuscle is a vesicle 
composed of a membrana propria and greyish 
pulpy granular contents. The membrana pro- 
pria is transparent and colourless, moderately 
thick, consisting of homogeneous areolar tissue 
with elastic fibrils, and closely connected with 
the fibrous sheath of the artery. The greyish 
contents are thick and viscid, and made up of 
pale round nucleated cells, free nuclei, and a 
small el nea of clear albuminous fluid. 
The splenic corpuscles would seem to be ana- 
logous to the closed vesicles of the saccular 
glands, as the solitary glands, and Peyer’s glands; and to 
the lymphatic glands. In support of this view, Kélliker thinks 
that he saw a vascular plexus in the splenic 
corpuscles of the cat; like that which has been 
described as existing in the vesicles of Peyer’s ff 
glands. On-the other hand, there is no ap- |} 
parent relation between the lymphatic vessels 
and these corpuscles. The splenic pulp fills 
the interstices of the trabecule, is of a bright |) 
red colour, like currant jelly, and is composed } 
of a delicate areclar network, formed by the | 
smaller trabecule and vascular sheaths; of 
minute blood-vessels; and of nucleated cells 


Fig. 853.* 


Fig. 354. 
4 


* Arterial twig of the splenic artery, showing the connexion of the splenic 
corpuscles with the small vessels. From the spleen of the dog; after 
Klliker. 

+ A single splenic corpuscle, from the spleen of the ox; after Kélliker. 
1. External tunic, or membrana propria. 2. Granular contents. 3, Part of a 
small artery. 4. Its sheath, derived from the exterior tunic of the spleen, with 
which the corpuscle is closely connected. 
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(parenchyma cells) similar to those of the splenic corpuscles, and 
free nuclei, Besides which there are also met with other cells 
with single and multiple nuclei, and of various size, intermingled 
with blood corpuscles in various stages of degradation; and 
pigmentary granules. The cells are for the most part collected 
together into small aggregated masses of various dimensions. 
Vessels and Nerves.—The splenic artery is of a very large size in 
proportion to the bulk of the spleen; it is a division of the coeliac 
axis. ‘The branches which enter the spleen are distributed to dis- 
tinct sections of the organ, and anastomose very sparingly with each 
other; they terminate in elegant bundles or penicilli of minute 
straight arteries, which end in a capillary network, and the latter 
forms a plexus throughout the substance of the parenchyma, and 
around the splenic corpuscles. The veins, by their numerous 
dilatations, constitute the principal part of the bulk of the spleen ; 
they pour their blood into the splenic vein, which is one of the two 
great formative trunks of the portal vein. The lymphatics, few in 
number, are superficial and deep; the former are situated between 
the coats of the gland; the latter issue from its substance through 
the hilum, and terminate by means of a trunk in the thoracic duct. 
The nerves are, the splenic plexus, derived from the solar plexus. 


THE SUPRA-RENAL CAPSULES. 


The supra-renal capsules or glandule swpra-renales are two 
small yellowish and flattened bodies surmounting the kidneys, and 
inclining inwards towards the vertebral column. The right is some- 
what three-cornered in shape, the left semilunar; they are connected 
to the kidneys by the common investing areolar tissue, and each 
capsule is marked on its anterior surface by a fissure or hilum which 
appears to divide it into twolobes. The right supra-renal capsule is 
closely adherent to the posterior and under surface of the liver, the 
left lies in contact with the pancreas and spleen. Both capsules 
rest against the crura of the diaphragm on a level with the tenth 
dorsal vertebra, and by their inner border are in relation with the 
great splanchnic nerve and semilunar ganglion. They are larger in 
the foetus than in the adult, and appear to perform some office 
specially connected with embryonic life. The anatomy of these 
organs in the foetus will be found in the succeeding chapter. 

In structure the supra-renal capsule is composed of a cortical and 
medullary substance, and invested by a firm but thin coat of areolar 
tissue, which sends fine processes inwards through its interior. 
The cortical substance is of a yellowish-white colour externally, and 
brownish within, consists of straight parallel columns arranged 
perpendicularly to the surface, and is somewhat friable, breaking in 
the direction of these columns. The medullary substance, twice or 
three times the thickness of the cortical substance, is soft, of a 

reyish-white or pale red colour, darker when the venous plexus 
is congested, and easily detached from the cortical layer, being con- 
nected with it only by the vessels and thin processes of areolar 
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tissue sent inwards by the fibrous tunic. Moreoverin the centre of 
the medullary substance is the trunk of a large vein, the vena supra- 
renalis. After death the medullary substance speedily runs into a 
state of decomposition, and is converted into a dirty brownish pulp. 

In intimate structwre, the columns of the cortical substance are 
found to be composed of a series of round and oblong cavities in- 
vested and separated by areolar tissue. These cavities have been 
compared to the closed follicles of the follicular glands, and their 
contents are not unlike, namely, a granular substance with nuclei 
and cells, together with oil granules and pigment granules; whether 
these contents are enclosed in a membrana propria is not yet deter- 
mined, and no vessels have been detected within them as occurs in 
the closed follicles of Peyer’s glands. The medullary substance is 
composed of a fine network or stroma of areolar tissue, continuous 
with that of the cortical substance, and containing within its meshes 
a pale granular substance, and cells resembling nerve-cells, pale, 
with nucleus and nucleolus, fine granular contents, fat and pigment 
granules, and fine processes simple and branched. The peculiar 
structure of the supra-renal capsule has caused its two parts to be 
compared, the cortical substance to a blood-vascular, or ductless 
gland; the medullary substance to a sympathetic ganglion, bearing 
the same relation to the sympathetic system as the pituitary gland 
to the brain. In confirmation of this view is the great number of 
nerves which ramify through it, and the observation of Leydig, 
that in the salamander he had detected nerve fibres proceeding from 
its bipolar cells. 

The blood-vessels of the supra-renal capsules are very numerous. 
The arteries, about twenty m number, proceed from the aorta, 
phrenic, coeliac and renal trunks; they enter the cortical substance 
at every point of its surface, the greater number dividing into 
minute twigs and forming a plexus in the cortical layer; while 
others continue onwards to the medullary substance, and either ter- 
minate in the medullary plexus or cross the medullary substance to 
re-enter the cortical layer and contribute to the formation of its 
capillary plexus. In the cortical substance the capillaries are 
straight, occupy the intercolumnar spaces, and communicate with 
each other across the columns by transverse branches, forming 
oblong meshes; in the medullary substance the capillary plexus is 
a close network and the meshes rounded. The veins take their 
origin from the capillary plexus by minute venules, which unite to 
form the supra-renal vein. The supra-renal vein runs through 
the centre of the medullary substance, and issues from the supra- 
renal capsule at the hilwm on its anterior surface, to terminate, on 
the right side in the inferior vena cava, on the left in the renal vein. 
Smaller veins take their course by the side of the arterial twigs, 
and leave the capsule at various points of its surface, and terminate 
in the renal and phrenic veins and inferior vena cava. The lym- 
phatie vessels are numerous, and belong to the exterior of the 
crgan; they terminate in the lumbar glands. 
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The nerves are very numerous, and derived from the renal and 
phrenic plexus; Kélliker counted as many as thirty-three trunks, 
composed of dark-bordered nerve-fibres and provided with isolated 
ganglia. They are distributed to the medullary substance only, in 
which they form a rich nervous plexus. 


THE KIDNEYS. 


The kidneys, the secreting organs of the urine, are situated in the 
lumbar regions, behind the peritoneum, and at each side of the 
vertebral column, extending from the eleventh rib to near the crest 
of the ilium, and approaching the vertebral column by their upper 
end. Each kidney is between four and five inches in length, about 
two inches and a half in breadth, somewhat more than one inch in 
thickness, and weighs between three and five ounces. The kidneys 
are usually surrounded by fat; they rest on the crura of the dia- 
phragm, on the anterior lamella of the aponeurosis of the trans- 
versalis muscle, which separates them from the quadratus lum- 
borum, and on the psoas magnus. The right kidney is somewhat 
lower than the left, from the position of the liver; it is in relation, 
by its anterior surface, with the liver and descending portion of the 
duodenum, which rests against it; and is covered in by the ascend- 
ing colon. The left kidney, higher than the right, 1s covered, in 
front, by the great end of the stomach, the spleen, and descending 
colon. The anterior surface of the kidney is convex, the posterior 
is flat; the superior extremity is in relation with the supra-renal 
capsule ; the convex border is turned outwards towards the parietes 
of the abdomen; the concave border looks inwards towards the 
vertebral column, and presents a deep notch (hilum renale), which 
leads to a cavity, or sinus, within the organ. In the sinus renalis 
are situated the vessels and nerves of the kidney and the expansion 
of the excretory duct called pelvis renalis. At the hilum these 
vessels are so placed that the renal vein is in front of the artery, 
and the pelvis and ureter behind. 

The kidney is surrounded by a thick layer of fat, contained in the 
meshes of a loose areolar tissue, the adipose capsule; and imme- 
diately enclosed in a proper fibrous capsule, which is thin, firm, and 
whitish, and composed of dense areolar tissue intermingled with — 
elastic fibres. The capsula propria is adherent by its inner surface 
to a thin layer, formed by the condensed areolar stroma of the 
organ, from which it may be easily torn. The substance of the 
kidney is dense and fragile, and when divided by a longitudinal 
incision, exhibits two structures, different in colour and texture,—- 
an external vascular or cortical portion; and an internal tubular 
or medullary portion. The tubular portion consists of from eight 
to fifteen pale reddish coloured conical masses, having their apices 
or papille directed towards the sinus renalis, and their bases to the 
cortical substance; these conical masses are the pyramids of Mal- 
pighi, and are composed of an assemblage of straight tubuli, the 
twbuli recti, which open on the surface of the papilla and divide 
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into branches at acute angles as they proceed from the apex to the 
base of the pyramid; moreover, the surface of the pyramid is 
marked by minute vascular streaks caused by the straight vessels 
of the tubular structure, the arteriole 
et venee rectcee. The vascular or cortical 
portion, distinguished by its red colour 
and softer texture, forms the surface of 
the organ, surrounding the base of each 
pyramid and penetrating between them 
to the sinus renalis. It therefore forms 
septa between the pyramids (septa vel 
columne Bertini) and marks the original 
composition of the kidney of separate 
lobes. It is composed of blood-vessels, 
with the cortical fasciculi and ultimate 
terminations of the tubuli uriniferi, held 
together by a delicate stroma of areolar 
tissue. 
The tubuli wrinifert commence on the 
“surface of the papille by from two 
hundred to five hundred openings and 
take their course in straight lines, tubuli 
recti, through the pyramids, dividing : 
dichotomously in their course and separated by thin long straight 
vessels, arteriole et ven rect. At the base of the pyramids of 
Malpighi the tubuli break up into numeroust small fasciculi, which 
enter the cortical substance, cortical fasciculi, and having a pyra- 
midal form, have received the name of pyramids of Ferrein 3 from 
the latter, the separate tubuli pass off on all sides, and especially at 
their extremity, and after a tortuous course (tubuli contorti) during 
which they form plexuses and anastomoses with similar tubuli, ter- 
minate in small globular bodies, the corpora Malpighiana. The 
tubuli uriniferi vary somewhat in size in their course; they are 
largest in the papillw, diminish in size towards the base of the 
pyramid in consequence of giving off branches, and enlarge in the 
yramids of Ferrein and tubuli contorti, to become again constricted 
immediately before joining the corpora Malpighiana. The tubulus 
is cylindrical and composed of two layers, a thin homogeneous and 


Fig. 855.* 


* Section of the kidney, surmounted by the supra-renal capsule ; the swell- 
ings on the surface mark the original constitution of the organ of lobes. 
1. Supra-renal capsule. 2. Vascular portion of the kidney. 3, 3, Tubular 
portion, consisting of cones, 4, 4. ‘Iwo of the papille projecting into their 
corresponding calices. 5, 5, 5. The three infundibula,; the middle 5is situated 
in the mouth of a calyx. 6. Pelvis. 7. Ureter. ; 
+ Huschke estimates the number of tubuli in each cortical fasciculus at 
200; and the number of cortical fasciculi to each pyramid at 700. Conse- 
uently fifteen pyramids would represent upwards of two millions of tubuli. 
urther, as there are 500 orifices upon each papilla, and the tubuli recti divide 

about ten times, it is probable that each tubulus rectus is the excretory duct 
of a separate cortical fasciculus. 
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elastic membrana propria, and an epitheliwm consisting of a single 
layer of polygonal nucleated cells. The epithelium is equal in 
‘ thickness to two-thirds the diameter 
Fig. 856.* of the tubulus, the remaining third 
SK Vian representing its area. The cells of 
Re 
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(\ late i) Hye the epithelium contain a finely gra- 
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( nular substance occasionally inter- 
mingled with fatty and pigmentary 
granules; and near the Malpighian 
body are furnished, acne to 
ARH 2)3 Bowman, with vibratile cilia. 
The corpora Malpighiana are 
small globular bodies about z4, of 
* an inch in diameter, situated on the 
branches of small arteries, like fruit 
upon its stalk, in the vascular por- 
tion of the kidney immediately 
around the pyramids of Ferrein 
and in the septa renum. Hach 
Malpighian corpuscle consists of a 
capsule, the expanded extremity of 
the uriniferous tubule, and contains 
in its interior a plexiform tuft of 
minute vessels, the glomerulus 
Malpighianus, embedded in epithe- 
lium; the cells of the epithelium 
being smaller than those which line 
the tubule. The Malpighian cor- 
puscle is therefore the origin of the 
uriniferous tubule, which is remark- 
able for its contorted course, first 

passing outwards and then suddenl 

bending inwards before joining wit 
| ., the cortical fasciculus; and the 
" . glomerulus is the vascular source of 

the urinary secretion. 

The renal artery, derived from the aorta, divides into several 
large branches, which, entering the hilum, make their way into the 
vascular substance of the septa renum and thence to the peripheral 
part of the cortical substance surrounding each of the pyramids of 
Malpighi with a fine ramification of small vessels. From this rami- 
fication are given off small arteries which pass outwards between 
the cortical fasciculi, and have received the name of interlobulares ; 


* Plan of the structure of the kidney. A, A. Primary branches of the renal 
artery. a, a. Twigs proceeding to Malpighian bodies. 3B, B. Malpighian 
bodies. c, c. Capillary network, partly formed by efferent vessels from Mal- 
pighian bodies, and partly by twigs (d) of the renal artery, which do not pass 
into them. Hy, H. Larger tubuli uriniferi dividing dichotomously, 7 A smaller 
tube. : 
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and from the interlobular arteries the small afferent arteries pro- 
ceed, which enter the Malpighian bodies and constitute the glome- 
rulus. In the Malpighian body the afferent artery divides into 
from five to eight branches, and each of these branches into a bundle 
of capillaries, and the latter, re-uniting in the same manner, con- 
stitute the efferent vessel. The efferent vessel, quitting the Malpighian 
body by the side of the afferent artery, divides into capillary vessels, 
which form a rich capillary plexus throughout the whole of the 
cortical substance, and eventually terminate in the renal veins. 
Those efferent vessels which are nearest to the base of the pyramids 
take a straight course (arteriole recte) between the tubuli recti, 
and giving off but few branches in their course, also pass into a 
capillary plexus which surrounds the tubuli and terminates in the 
venulee recte. 

Bowman, who regards the efferent vessels, not as arteries, but as 
veins, remarks that “there are in the kidney two perfectly distinct 
systems of capillary vessels, through both of which the blood passes 
in its course from the arteries into the veins; the first, that’? which 
forms the vascular tuft in the Malpighian bodies; and is “in 
immediate connexion with the arteries; the second, that enveloping 
the convolutions of the tubes, and com- 
municating directly with the veins. The Tg. Oe, 
efferent vessels of the Malpighian bodies, 
that carry the blood between these two 
systems, may collectively be termed the 

ortal system of the kidney.” The in- 
Preuss drawn by Bowman from his in- 
vestigations are, that the capillary tufts 
of the Malpighian bodies are the part of 
the kidney specially acted on by diuretics ; 
that they are the medium by which water, 
certain salts, and other substances, pass 
out of the system; that they are, more- 
over, the means of escape of certain morbid 
products, such as sugar, albumen, and the o 
red particles of blood. Respecting the capillary venous plexus, 
we have proof that the principal proximate constituents of urine, 
such as urea, lithic acid, &c., are, like the bile, derived from venous 
(portal) blood. 

The Veins of the kidney commence at the surface by minute con- 
verging venules, the stellated vessels, in the cortical substance where 


* Pian of the renal circulation; after Bowman. a. Branch of the renal 
artery giving off several Malpighian twigs. 1. An afferent twig to the capillary 
tuft contained in the Malpighian body, m; from the Malpighian body the 
uriniferous tube is seen taking its tortuous course toé. 2,2. Efferent vessels ; 
that which proceeds from the Malpighian body is smaller than the correspond- 
ing artery. p,p. The capillary plexus, ramifying on the uriniferous tube. 
This plexus receives its blood from the efferent vessels, 2, 2, and transmits it 
to the branch of the renal vein, v. 
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they form the interlobular veins, and in the pyramids of Malpighi, 
where they constitute the venule recte; proceeding from these 
three sources, they unite to form the branches of the renal vein, 
which terminates in the vena cava by a single large trunk at each 
side; the left renal vein receiving the left spermatic vein. Injec- 
tions thrown into the renal artery, and returning by the tubuli 
uriniferi, make their way into those tubes by rupture. The lym- 
phatic vessels accompany the deep blood-vessels, and terminate in 
the lumbar glands. 

The Nerves are derived from the renal plexus, which is formed 
partly by the solar plexus, and partly by the third splanchnic 
nerve. ‘lhe renal plexus gives branches to the spermatic plexus, 
and branches which accompany the ureters: hence the morbid 
sympathies which exist between the kidney, ureter, and testicle: 
and by communications with the solar plexus, with the stomach 
and diaphragm, and indeed with the whole system. 

The cavity of the kidney is occupied by a membranous bag, the 
pelvis renalis, which gives off three processes, the infundibula, one 
for each extremity, and one for the middle of the organ; and the 
infundibula give off smaller processes termed calices, which embrace 
the papillz and form a separate pouch around each; the calyx 
being firmly attached to the base of the papilla and continuous 
with the fibrous capsule. Externally the sac of the pelvis renalis 
contracts into its excretory duct, the ureter. 

The Ureter (otpoy, urine; rhpew, to keep) is a membranous 
tube, of about the diameter of a goose-quill, and nearly eighteen 
inches in length, continuous superiorly with the pelvis of the 
kidney, and constricted inferiorly, where it lies in an oblique direc- 
tion between the muscular and mucous coat of the base of the 
bladder, and opens on its mucous surface. Lying along the pos- 
terior wall of the abdomen, it is situated behind the peritoneum, 
and is crossed by the spermatic vessels; in its course downwards 
it rests against the anterior surface of the psoas, and crosses the 
common iliac artery and vein, and then the external iliac vessels. 
Within the pelvis it crosses the hypogastric cord and vas deferens 
in the male; and runs by the side of the cervix uteri and upper 
part of the vagina in the female. There are sometimes two ureters 
to one kidney. The ureter, the pelvis, the infundibula, and the 
calices are composed of three coats, external or fibrous, middle or 
muscular, and internal or mucous. The fibrous coat consists of 
condensed areolar tissue, intermingled with fine elastic fibres. The 
muscular coat is made up of muscular fibres of the smooth kind, 
disposed in two layers, external longitudinal, and internal circular ; 
while towards the bladder there are besides internal longitudinal 
fibres. The muscular coat is thick in the ureter and pelvis renalis, 
thin on the calices, and ceases altogether at the attachment of the 
latter to the papille. The mucous coat is thin, vascular, and with- 
out villi; on the papillee it is connected with the substance of the 
pyramids, and is continuous with the uriniferous tubuli, while in- 
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feriorly it becomes blended with the mucous membrane of the 
bladder. The epitheliwm of the mucous coat is thick, and composed 
of several layers of nucleated cells, which are small and round next 
the membrane; of larger size and cylindrical or conical in the 
middle; and large and spheroidal at the surface, sometimes mea- 
suring 9 Of an inch in breadth, and not unfrequently containing 
two nuclei. 


PELVIS. 


’ The cavity of the pelvis is that portion of the great abdominal 
cavity which is included within the bones of the pelvis, below the 
level of the linea-ilio-pectinea and the promontory of the sacrum. 
It is bounded by the cavity of the abdomen above, and by the peri- 
neum below; its internal parietes are formed, in front, below, and 
at the sides, by the peritoneum, pelvic fascia, levatores ani and 
obturator muscles; and behind, by the coccygei muscles, sacro- 
ischiatic ligaments, pyriformes muscles, sacral plexus of nerves, 
sacrum and coccyx. 

The Viscera of the pelvis in the male are, the ordinary bladder, 
prostate gland, vesiculz seminales, and rectum. 

The Bladder is a hollow membranous viscus, triangular and 

flattened against the pubes when empty, ovoid when distended, 
situated behind the pubes and in front of and upon the rectum. It 
is larger in its vertical diameter than from side to side; and its 
long axis is directed from above, obliquely downwards and back- 
wards. It is divided into body, fundus, base, and neck. The body 
comprehends the middle zone of the organ; the fundus, superior 
fundus, its upper segment; the base, inferior fundus, the lower 
broad extremity which rests on the rectum ; and the neck, the narrow 
constricted portion which is applied against the prostate gland. 
_ Itis retained in position by ligaments which are divisible into 
true and false; the true ligaments are five in number, two anterior, 
two lateral, and the cord of the urachus; the false ligaments are 
folds of the peritoneum, and are also five in number, two posterior, 
two lateral, and one superior. 

The anterior ligaments are formed by the recto-vesical fascia in 
its passage from the inner surface of the pubes at each side of the 
symphysis to the neck of the bladder and prostate gland. 

The lateral ligaments are also formed by the recto-vesical fascia 
in its passage from the levatores ani muscles to the sides of the 
prostate gland and neck of the bladder. 

The ligament of the urachus is a fibrous cord resulting from the 
obliteration of a tubular canal (urachus) existing in the embryo. It 

roceeds from the summit of the bladder, and ascends along the 
inea alba to the umbilicus. 

The posterior false ligaments are the fold of peritoneum formed 
at each side of the pelvis by the obliterated hypogastric artery ; 
this fold also contains the ureter, and the vessels and nerves of the 
bladder. 
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The lateral false ligaments are formed by the passage of the 
peritoneum from the side of the pelvis to the side of the bladder. 
The obliterated hypogastric artery lies along the line of reflection 
of the membrane. 

The superior or suspensory false ligament is the fold of peri- 
toneum caused by the prominence of the cord of the urachus and 
the cords of the obliterated hypogastric arteries. 

The bladder is composed of four coats, external or serous, mus- 
cular, areolar, and mucous. 

The serous coat is partial, and derived from the peritoneum ; it 
invests the posterior surface and sides of the bladder, from about 
opposite the point of termination of the ureters to its summit, 
whence it is guided to the anterior wall of the abdomen by the hypo- 
gastric cords and urachus. The muscular coat consists of inks 
layers, external or longitudinal, middle or circular, and internal, 
which is also longitudinal. The external layer, or detrusor urine, 
consists of parallel longitudinal fasciculi which take their origin 
from the ‘anterior ligaments of the bladder, thence named tendons 
of the detrusor urine; they spread out upon the upper surface of 
the prostate gland (levator prostatee) and ascend upon the anterior 
surface of the bladder to the fundus, where they are inserted into 
the subserous tissue, some being continuous with the longitudinal 
fibres of the posterior surface of the organ, and others prolonged 
upon the urachus. The longitudinal fasciculi of the posterior sur- 
face and sides of the bladder, attached superiorly to the subserous 
tissue and partly continuous with those of the opposite aspect, 
while some are prolonged upon the urachus, are attaaina inferiorly 
to the prostate gland, those in the middle line being lost in the deep 
muscular layer of the neck of the bladder. The detrusor urinze is 
thickest on the anterior surface of the bladder; it communicates by 
an interchange of fasciculi with the middle layer, and in the female 
its posterior fibres are inserted into the vagina. The middle layer 
consists of circular fibres which are most numerous at the cervix, 
where they form a moderately thick stratum, the sphincter vesicw, 
and are then continued onwards around the prostatic urethra. 

The internal layer (submucous layer; Ellis*), thinner than the 
preceding, is composed of fibres which are oblique and scattered in 
the fundus and body of the bladder, but become longitudinal in its 
lower part and base, and are continued through the cervix and 
along the urethra to its termination at the meatus urinarius. At 
the base of the bladder this layer is strengthened by the longitudi- 
nal fibres of the ureters, which, after perforating the external and 
middle muscular layer, spread out in a radiated manner and are 


* “ An Account of the Arrangement of the Muscular Substance in the Urinary 
and certain of the Generative Organs of the Human Body,” by George Viner 
Ellis, Professor of Anatomy in University College. Medico-Chirurgical Trans- 
actions, vol. xxxix., 1856. Mr. Ellis’s description is so clear and apparently 
faithful, that we have not hesitated to adopt his views. 
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continuous with the internal longitudinal layer, the increment of 
fibres in this situation constituting the muscles of the wreters of Sir 
Charles Bell. The three muscular layers communicate with each 
other by means of a frequent interchange of fasciculi, and are thus 
enabled to act in unison as a single muscle. In the trigonum, the 
radiating fibres of the ureters have a transverse direction, and the 
muscular structure is intermingled with areolar and elastic tissue. 


The Areolar or submucous coat is the thick layer of areolar tissue 

interposed between the mucous and muscular coat, and forming the 
bond of union between them. 

The Mucous coat is thick and smooth, of a pale rose colour, and 


* Side view of the viscera of the male pelvis, in situ. The right side of the 
pelvis has been removed by a vertical section made through the os pubis near 
the symphysis ; and another through the middle of the sacrum. 1. Divided 
surface of the os pubis. 2. Divided surface of the sacrum. 3. Body of the 
bladder, 4. Its fundus; from the apex is seen passing upwards the urachus. 
5. Base of the bladder. 6. Ureter. 7. Neck of the bladder. 8, 8. Pelvic 
fascia; the fibres immediately above 7 are given off from the pelvic fascia, 
and represent the anterior ligaments of the bladder. -9. Prostate gland. 
10. Membranous portion of the urethra. 11. Triangular ligament. 12. One 
of Cowper’s glands lying beneath the membranous portion of the urethra. 
13. Bulb of corpus spongiosum. 14. Body of corpus spongiosum. 15. Right 
erus penis. 16. Upper part of first portion of the rectum. 17. Recto-vesical 
fold of peritoneum. 18. Second portion of rectum. 19. Right vesicula semi- 
nalis, 20. Vas deferens. 21. The rectum covered by the descending layer of 
the aaa fascia, just as it is making its bend backwards to constitute the 
third portion. 22. Part of the levator ani muscle investing the lower -part of 
the rectum, 23. External sphincter ani. 24. Interval between the superficial 
perineal fascia and triangular ligament: they are seen to be continuous be- 
neath the figure. 
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exactly moulded on the muscular coat, to which it is connected by 
the areolar coat; it has no papille, but numerous mucous glands 
which are most abundant in the cervix and fundus, and are either 
simple pyriform follicles or small aggregations of follicles consti- 
tuting small racemose glands. The mucous membrane is continu- 
ous through the ureters with the linmg membrane of the uriniferous 
ducts, and through the urethra with that of the seminiferous ducts, 
prostate gland and Cowper’s glands. It is provided with a lami- 
nated epithelium, the deeper cells of which are conical or fusiform ; 
the superficial, spheroidal or flattened, and of unequal size. In 
the mucous glands the epithelium is columnar. The mucous mem- 
brane is rich in vessels, which are most abundant, as are the nerves, 
in the cervix and fundus; the nerves are not numerous. 

On the internal surface of the base of the bladder is a triangular 
smooth plane, the trigonwm vesice or trigone vesicale (fig. 361), on 
which the mucous membrane is paler and thinner than the rest. 
Calculi resting on this part give rise to much suffering on account 
of the greater number of nerves distributed to the cervix vesicee. 
The trigonum is bounded at each side by the raised ridge, corre- 
sponding with the muscles of the ureters, at each posterior angle by 
the openings of the ureters, and, in front, by a slight elevation of 
the mucous membrane at the entrance of the urethra, called weula 
vesice. 

The external surface of the base of the bladder corresponding 
with the trigonum is also triangular, and separated from the rectum 
by a thin layer of areolo-fibrous membrane, derived from the recto- 
vesical fascia. It is bounded behind by the recto-vesical fold of 
peritoneum; and at each side by the vas deferens and vesicula 
seminalis, which converge almost toa point at the base of the pros- 
tate gland. It is through this space that the opening is made in 
the recto-vesical operation for puncture of the bladder. 

Vessels and Nerves.—The arteries of the urinary bladder are the 
superior vesical, three or four small branches which proceed from 
the commencement of the hypogastric artery, previously to its 
complete obliteration; an inferior vesical, from be internal iliac. 
The latter is distributed to the base of the bladder, vesicule: semi- 
nales, and prostate gland. The veins are numerous and of large 
size, and form a plexus around the neck and at the base of the 
bladder; the plexus communicates with the prostatic plexus and 
hemorrhoidal veins. The nerves of the bladder are derived from 
the inferior hypogastric plexuses and their communications with 
the third and fourth sacral nerves. 


PROSTATE GLAND. 


The prostate gland (potornu:, preponere) is situated in front 
of the neck of the bladder, behind the triangular ligament and 
elvic fascia, and upon the rectum, through which latter it may be 
elt with the finger. It surrounds the commencement of the 
urethra for a little more than an inch of its extent, and resembles 
a Spanish chestnut both in size and form; the base being directed 
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backwards towards the neck of the bladder, the apex forwards, 
and the convex side towards the rectum. It is retained firmly in 
position by the anterior and lateral ligaments of the bladder, and 
by a process of the recto-vesical fascia, which forms a sheath around 
it. It consists of three lobes, two lateral and a middle lobe or 
isthmus; the lateral lobes are distinguished by an indentation at 
the base of the gland, and a slight furrow on its upper and lower 
surface. The third lobe or isthmus is a small transverse band which 
passes between the two lateral lobes at the base of the organ. 

In structure the prostate is composed of smooth muscle and 
glandular tissue, the latter being not more than one-third or one- 
fourth of the whole, and consisting of from thirty to fifty compound 
racemose glands, of a pyriform shape. It is of a greyish-red colour 
and dense in texture, splits easily in the course of its ducts, and is 
surrounded by a proper fibrous covering, and by a plexus of veing 
enclosed in a sheath derived from the recto-vesical fascia. Its 
secretion is poured into the prostatic portion of the urethra by 
fifteen or twenty excretory ducts. The ducts of the lateral lobes 
open into the urethra at each side of the veru montanum; those of 
the third lobe open upon and behind the veru. The urethra, in 

assing through the prostate, lies one-third nearer its upper, than 
its lower, surface. 

Ellis regards the prostate as “ essentially a muscular body, con- 
sisting of circular or orbicular involuntary fibres, with one large 
central hole for the passage of the urethra,” the circular fibres 
being continuous behind with those of the middle muscular layer of 
the bladder, and prolonged in front upon the membranous portion 
of the urethra as a stratum, 4, of an inch thick. This muscular 
layer he proposes to call orbicularis vel sphincter wrethre. The 
longitudinal fibres of the detrusor urine continued forwards on the 
upper surface of the prostate, and attached to it laterally and 
behind, therefore represent the external muscular coat of the pros- 
tate, while the longitudinal fibres enclosing the urethra within the 
prostate constitute an internal muscular layer, corresponding and 
continuous with that of the bladder. The small secreting glands 
contained in the prostate are but an appendage of the mucous 
membrane projecting amongst the muscular fibres, and oceupy but 
a small portion of the organ, chiefly at its base. 

The arteries of the prostate are small and derived from the in- 
ferior vesical and middle hemorrhoidal; they distribute numerous 
capillaries to the glandular structure of the organ. The veins form 
a rich plexus in the submucous tissue of the urethra, and another 
of larger vessels on the exterior of the gland ; the latter receives from 
the front the veins of the penis, and terminates in the vesical plexus. 


VESICULM SEMINALES. 


On the under surface of the base of the bladder, and converging 
towards the base of the prostate gland, are two lobulated and some- 
what pyriform bodies, about two inches in length, the vesicule 
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seminales. Their upper surface is in contact with the base of the 
bladder; the under side rests on the rectum, separated only by a 
Fig. 859.* process derived from the recto-vesical 
ee fascia; the larger extremities are directed 
backwards and outwards, and the smaller 
ends almost meet at the base of the pros- 
tate. They enclose between them a tri- 
angular space, which is bounded poste- 
riorly by the recto-vesical fold of peri- 
toneum, and corresponds with the tri- 
gonum vesice on the imterior of the 
bladder. Each vesicula is formed by the 
convolutions of a single tube, which gives 
off several irregular cecal sacculi and 
branches. It is enclosed in a thin fibrous 
membrane, and is constricted beneath the 
isthmus of the prostate gland into a 
small excretory duct. The vas deferens, 
somewhat enlarged and sacculated. lies 
along the inner border of each vesicula, 
and is included in its fibrous investment. 
It communicates with the duct of the vesicula beneath the isthmus 
of the prostate, and forms the ejaculatory duct. 

The ejaculatory duct is about three-quarters of an inch in length, 
and running forwards, first between the base of the prostate and 
the isthmus, and then through the tissue of the veru montanum, 
opens on the mucous membrane of the urethra, by the side of or 
within the aperture of the sinus pocularis. 

The vesiculee seminales and vasa deferentia are partly covered 
in by a muscular layer, compressor vesicule et ductus seminalis 
(Ellis); which is brought into view on raising the recto-vesical 
fascia. This muscular layer consists of transverse and longitudinal 
fibres, the transverse fibres being the most superficial, and con- 
tinuous with the posterior border of the prostate gland; the longi 
tudinal fibres lying in contact with the vesicule and vasa deferentia. 
The longitudinal fibres form a continuous fleshy plane for the space 
of half an inch behind the prostate, and are prolonged for a short 
distance backwards on the vesicule and vasa deferentia, lying 
chiefly along their borders ; while, anteriorly, the fibres accompany 
the ejaculatory ducts to the termination of the latter in the urethra, 
and are continuous with the internal longitudinal coat of the pros- 


* Posterior aspect of the male bladder; the serous covering is removed in 
order to show the muscular coat. 1. Body of the bladder. 2. Fundus. 8, In- 
ferior fundus or base. 4. Urachus. 5, 5. Ureters. 6,6. Vasa deferentia. 
7, 7. Vesicule seminales. The triangular area, bounded by the vasa deferentia 
and vesicule seminales at either side, a dotted line above, and the figure 3 
below, is the space corresponding with the trigonum vesice. It is this part of 
the bladder which is pierced, in puncturing the bladder through the rectum. 
The dotted line, forming the base of this triangular area, marks the extent of 
the recto-vesical fold of peritoneum, 
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tatic urethra. “This muscular layer will compress and shorten 
the vesiculz seminales, and the lower dilated ends of the vasa defe- 
rentia;” and most forcibly when the bladder is distended. 

In structure the vesicule seminales are composed of three coats ; 
external, a thin fibrous membrane, made up of condensed areolar 
tissue; middle, a muscular coat, consisting of smooth muscular 
fibres arranged in two layers, longitudinal and circular; and inter- 
nal, a thin mucous membrane, vascular, marked by a delicate 
reticulation of ridges and alveoli, and coated with a squamous epi- 
thelium of cells containing yellowish pigment granules. The vesi- 
culee are covered externally and their convolutions held together by 
a thin membrane of areolar tissue, and they are further invested by 
the recto-vesical fascia, and the muscular stratum already described. 


MALE ORGANS OF GENERATION, 


‘The organs of generation in the male are, the penis and testes, 
with their appendages. 
PENIS. 


The Penis is divisible into a body, root, and extremity. The 
body is surrounded by a thin integument, which is remarkable for 
the looseness of its connexion with the deeper parts of the organ, 
and for containing no adipose tissue. The root is broad, and firmly 
adherent to the rami of the pubes and ischium by means of two 
strong processes, the crura, and connected to the symphysis pubis 
by an elastic fibrous membrane, the ligamentum suspensorium, The 
suite hed glans penis resembles an obtuse cone, somewhat com- 
pressed from above downwards, and of a deeper red colour than the 
surrounding skin. At its apex is a small vertical slit, the meatus 
urimarius, which is bounded by two, more or less protuberant, 
labia; and, extending backwards from the meatus, a grooved 
raphé, to which a loose fold of mucous membrane, the frenuwin 
preputii, is attached. The base of the glans is marked by a pro- 
jecting collar, the corona glandis, upon which are seen a number of 
small papillary elevations, the glandulw odorifercee Tysoni. Behind 
the corona is a deep fossa, fossa glandis (cervix), bounded by a 
circular fold of integument, preeputiwm. which, in the collapsed 
state of the organ, may be drawn over the glans, but, in its dis- 
tended state, is obliterated, and serves to facilitate its enlargement. 

- The internal surface of the goad is lined by mucous membrane, 
covered by a thin epithelium ; this membrane, on reaching the cervix 
glandis, is reflected over the glans, and, at the meatus urinarius, is 
continuous with the mucous lining of the urethra. 

The superficial fascia of the penis is thin, and its areolar struc- 
ture free from fat; it is continuous with the superficial fascia of 
the abdomen above, and with the dartos and superficial fascia of 
the perineum below. 

The ligamentwm suspensoriwm penis is an elastic fibrous mem- 
brane of triangular form, attached by its apex to the symphysis 
pubis; and by its base, to the body of the penis. Near the latter 
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attachment it separates into two layers, to give passage to the 
dorsal vessels and nerves of the penis. 

The penis is composed of the corpus cavernosum and corpus 
spongiosum, and contains in its interior the longest portion of the 
urethra. 

The Corpus cavernosum is distinguished into two lateral portions 
(corpora cavernosa) by an imperfect septum and a superior and in- 
ferior groove, and is divided posteriorly into two crura. Itis firmly 
adherent, by means of its crura, to the rami of the pubes and 
ischium ; and each crus, previously to its junction with its fellow, 
presents a slight enlargement, which was named by Kobelt, the 
bulb. The corpus cavernosum forms, anteriorly, a single rounded 
extremity, which is received into a fossa in the base of the glans; 
the superior groove lodges the dorsal vessels of the penis, and the 
inferior receives the corpus spongiosum. Its fibrous tunic is thick, 
elastic, and extremely firm, and sends a number of fibrous bands 
and cords (trabeculz) inwards from the inferior groove, which cross 
the interior in a radiating direction, and are inserted into the inner 
walls of the tunic. These trabeculae are most abundant at the 
middle line, where they are ranged vertically, side by side, some- 
what like the teeth of a comb, and constitute the imperfect parti- 
tion of the corpus cavernosum, called septum pectiniforme. The 
septum is more complete at its posterior than towards its anterior 

art. 

; The tunic of the corpus cavernosum consists of two layers of 
fibrous fasiculi, the external being longitudinal and forming a kind 
of close net by the frequent interchange of their fibrous bundles; 
the internal, less thick, being disposed in a circular direction, and 
constituting the septum pectiniforme. From its anterior extremity 
it gives off small fibrous bands, which are prolonged into the sub- 
stance of the glans penis. The cavity of the corpus cavernosum is 
occupied by the spongy mass of its erectile tissue. 

The Corpus spongiosum is situated along the under surface of 
the corpus cavernosum, in its inferior groove. It commences by its 
posterior extremity between and beneath the crura penis, where it 
forms an enlargement, the bulb, and terminates anteriorly by 
another expansion, the glans penis. Its middle portion, or body, 
is nearly cylindrical, and tapers gradually from the posterior to the 
anterior extremity. The bulb is adherent to the triangular liga- 
ment by means of a prolongation of fibrous membrane; in the rest — 
of its extent the corpus spongiosum is attached to the corpus 
cavernosum by areolar tissue, and by veins which pass upwards to 
reach the dorsal vein. It is composed of erectile tissue, enclosed 
in a dense fibrous layer much thinner than that of the corpus ca- 
vernosum, and contains the spongy portion of the urethra, which 
lies nearer its upper than its lower wall. The bulb shows a ten- 
dency to division into two lobes, an appearance which is due to the 
existence of a thin longitudinal septum in its interior. 

The fibrous tunic of the corpus spongiosum, unlike that of the 
corpus cayernosum, consists only of circular fibres which are re- 
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flected inwards along the middle line, forming a septum which is 
complete only in the bulb; the reflected fibres of this septum em- 
brace the urethra through its entire length, and exclude the latter 
from the proper structure of the corpus spongiosum. 

Hrectile tissue is a peculiar cellulo-vascular structure, entering in 
considerable quantity into the composition of the organs of genera- 
tion. It consists essentially of a plexus of veins so closely con- 
voluted and interwoven, as to give rise to a cellular appearance 
when examined by means of a section. The veins forming this 
plexus are smaller in the glans penis, corpus spongiosum, and cir- 
cumference of the corpus cavernosum, than in the central part of 
the latter, where they are large and dilated. They have no other 
coat than the internal lining prolonged from the neighbouring 
veins; and the interstices of the plexus are occupied by a reddish 
smooth muscular tissue. ‘The arteries are convoluted in the 
passive state of the penis, but straightened in its distended condi- 
tim; they terminate in large capillaries, which do not form a 
plexus, as in other situations, but open directly into these dilated 
veins. Some of the finer twigs of the arteries have a peculiar, 
twisted, and dilated or tendril-like appearance, first described by 
Miiler under the name of arterice helicine. The helicine arteries 
were supposed by Miiller to end by cxcal terminations; but 
Kollker finds a minute artery to proceed from the bulbous ex- 
tremiy of each of these dilated vessels, and terminate like the other 
eapilliries in the veins. Arnold regards the helicine arteries as 
mere rascular loops. The venous plexus conveys the blood into 
the eferent veins of the penis, by which it is returned tothe general 
circulation. 

Vesels and Nerves.—The arteries of the penis are derived from 
the inernal pudic; they are, the arteries of the bulb, arteries of 
the copus cavernosum, and dorsales penis. Its veins are super- 
ficial md deep. The deep veins run by the side of the deep 
arterie, and terminate in the internal pudic veins. The super- 
ficial wins escape in considerable number from the base of the 
glans, md converge on the dorsum penis, to form a large dorsal 
vein, wiich receives other veins from the corpus cavernosum and 
[aes in its course, and passes backwards between two layers 
of the lgamentum suspensorium, and through the triangular liga- 
ab baeath the arch of the pubes, to terminate in the prostatic 

exus. 

r The lymphatics terminate in the upper group of inguinal glands, 
while sone of the deeper lymphatics take the course of the urethra 
and endin the pelvic glands. The nerves are derived from the 
pudic neve, sacral plexus, and hypogastric plexus. 


URETHRA. 


The wethra is the membranous canal extending from the neck 
of the badder to the meatus urinarius. It is curved in its course, 
and comosed of three layers, a mucous coat, submucous coat, and 
muscula coat. The mucous coat is thin and smooth; it is con- 
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tinuous internally, with the mucous membrane of the bladder; 
externally, with the investing membrane of the glans; and at 
certain points of its extent, with the lining membrane of the 
numerous ducts which open into the urethra, namely, those of 


° 


Fig. 360.* 


Cowper’s glands, prostate gland, vasa deferentia, and vesculz 
seminales. It is provided with a squamous epithelium corregond- 
ing with that of the bladder. The submucous coat is loos, and 


* Longitudinal section of the bladder, prostate gland, and penis, sowing 
the urethra. 1. Urachus attached to the upper part of the fundus of the 
bladder, 2. Recto-vesical fold of peritoneum, at its point of reflection fom the 
base of the bladder, upon the anterior surface of the rectum. 38. Opming of 
the right ureter. 4. A slight ridge, formed by the muscle of the uréer, and 
extending from the termination of the ureter to the commencement of the 
urethra. This ridge forms the lateral boundary of the trigonum vesice. 
5. Commencement of the urethra; the elevation of mucous membrae imme- 
diately below the figure is the uvula vesice. The constriction of thi bladder 
at this point is the neck of the bladder. 6. Prostatic portion of theurethra. 
7. Prostate gland; the difference of thickness of the gland, above ad below 
the urethra, is shown. 8. Isthmus, or third lobe of the prostate ; imaediately 
beneath which the ejaculatory duct is seen passing. 9. Right vesiala semi- 
nalis ; the vas deferens is seen to be cut short off, close to its junctiorwith the 
ejaculatory duct. 10. Membranous portion of the urethra. 11. Jowper’s 
gland of the right side, with its duct. 12. Bulbous portion of theurethra ; 
throughout the whole length of the urethra of the corpus spongiosmm nume- 
rous lacune are seen. 13. Fossa navicularis. 14. Corpus cavernsum, cut 
somewhat obliquely to the right side, near its lower part. The chracter of 
the venous-cellular texture is well shown. 15. Right crus penis. 16. Near 
the upper part of the corpus cavernosum, the section has fallen a litle to the 
left of the middle line ; a portion of the septum pectiniforme is comequently 
seen. This figure also indicates the thickness of the fibrous investmnt of the 
corpus cavernosum, and its abrupt termination at the base of (17)the glans 
penis. 18. Lower segment of the glans. 19. Meatus urinarius. 4. Corpus 
spongiosum. 21, Bulb of the corpus spongiosum, 
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contains numerous racemose mucous glands, which open on the 
surface of the mucous membrane. The muscular coat consists of 
longitudinal fibres, intermingled with areolar and elastic tissue, 
and is derived from the internal muscular layer of the bladder. 
The urethra is about eight inches in length, and divided into a 
prostatic, membranous, and spongy portion. 

The Prostatic portion, a little more than an inch in length, is 
situated in the prostate gland, about one-third nearer its upper 
than its lower surface, and extending 
from its base to its apex. On its lower 
circumference or floor is a longitudinal 
ridge or crest, the veru montanum, or 
caput gallinaginis, formed by a fasciculus 
of the longitudinal muscular fibres of 
the urethra; and at each side of the 
veru, a shallow fossa, the prostatic 
sinus, in which are seen the numerous 
openings (15 to 20) of the prostatic 
ducts. 

The veru montanum is most promi- 
nent in the centre; and immediately in 
front of the prominent part is the open- 
ing of a small cwcal sac, the sinus 
pocularis, or utriculus prostaticus. This 
sac is the analogue of the uterus; it is 
nearly half an inch in length, extends 
back beneath the third lobe of the 
prostate, and by its approach to the 
surface contributes to the prominence 
ot the veru montanum. Its walls, of a 
yellowish-white colour, are composed of 
areolar and elastic tissue, mingled to- 
wards its fundus with smooth muscular fibre, and it is lined 
within by a columnar epithelium. The ejaculatory ducts, enveloped 
in longitudinal smooth muscular fibre, take their course forward 
by the side of the sinus pocularis, and terminate within its aperture 
by slit-like openings. 

The prostatic portion of the urethra, when distended, is the most 
dilated part of the canal; but, excepting during the passage of 


Fig. 361.* 


* The bulbous, membranous, and prostatic urethra, with part of the bladdev- 
1. Part of the urinary bladder: its internal surface. 2. Trigonum vesice. 
5. Openings of the ureters. 4. Uvula vesice. 5. Verumontanum. 6. Open- 
ing of the sinus pocularis. 7,7. Apertures of the ejaculatory ducts. 8, 8. Open- 
ings of the prostatic ducts. The figures 7, 7, and 8, 8, are placed on the cut 
surface of the supra-urethral portion of the prostate gland. 9,9. Lateral 
lobes of the prostate gland. a. Membranous portion of the urethra. b,b. Cow- 
per’s glands. c, c. Apertures of the excretory ducts of Cowper’s glands, 
d. Commencement of the bulbous portion of the urethra. e, e. Upper surface 
of the bulb of the corpus spongiosum. f/f. Crura penis. g, g. Corpus caver- 
nosum. hk. Spongy portion of the urethra. 
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urine, is completely closed by its muscular tissue. In the con- 
tracted state of the urethra, the veru montanum acts as a valve, 
being pressed upwards against its roof; but, during the action of 
the detrusor muscle of the bladder, the canal is dilated. 

The Membranous portion, the narrowest part of the canal, mea- 
sures about three lines in diameter, and is somewhat less than an 
inch in length. It extends from the apex of the prostate gland to 
the bulb of the corpus spongiosum, and passes through the trian- 
gular ligament. Its coats are, the mucous membrane, longitudinal 
muscular coat, and compressor urethra muscle. The submucous 
tissue is richly supplied with vessels. 

The spongy portion, about six inches in length, forms the rest of 
the extent of the canal, and is lodged in the corpus spongiosum 
from its commencement at the triangular ligament to the meatus 
urinarius. It is narrowest in the body, and dilated at each ex- 
tremity, posteriorly in the bulb, where it is named the bulbous por- 
tion, and anteriorly in the glans penis, where it forms the fossa 
navicularis. The meatus urimarius is the most constricted part of 
the canal; so that a catheter, which will enter that opening, may 
be passed freely through the whole extent of a normal urethra. 
Opening into the bulbous portion are two small excretory ducts 
about an inch in length, which may be traced backwards, between 
the coats of the urethra and the bulb, to the under part of the mem- 
branous portion behind the triangular ligament, where they 
originate in two small, lobulated, and somewhat compressed glands, 
of about the size of peas, Cowper’s glands. These glands are en- 
closed in a thin membrana propria, their glandular structure bein; 
held together by areolar tissue and smooth muscular fibre; smoo 
muscular fibre is also found as a longitudinal layer, around their 
excretory ducts. Their glandular vesicles are lined by a tesselated 
epithelium, the epithelium of the excretory ducts being of the 
columnar kind. They are situated immediately beneath the mem- 
branous portion of the urethra, and are enclosed by the lower 
segment of the compressor urethra muscle, so as to be subject to 
muscular compression. On the whole internal surface of the 
spongy portion of the urethra, and especially along its lower sur- 
face, are numerous small openings of lacunae, the apertures of 
mucous glands situated in the submucous areolar tissue. The 
openings of the lacunee are directed forwards, and are liable occa- 
sionally to intercept the point of a small catheter in its passage to 
the bladder. At about an inch anda half from the opening of the 
meatus, in the upper wall of the urethra, one of the lacuna is 
generally found much larger than the rest, and is named the lacwna 
magna. In a preparation of this lacuna, made by Sir Astley 
Cooper, the extremity of the canal presents several large primary 
ramifications. 


TESTES. 


The testes are two small glandular organs suspended from the 
abdomen by the spermatic cords, and enclosed in an external tegu- 
mentary covering, the scrotum. 

The Scrotum is distinguished into two lateral halves or hemi- 
spheres by a raphé, which is continued anteriorly along the under 
surface of the penis, and posteriorly along the middle line of the 
perineum to the anus. Of these two lateral portions the left is 
somewhat longer than the right, and corresponds with the greater 
length of the spermatic cord on the left side. 

The scrotum is composed of two layers, integument, and a proper 
covering, the dartos; the integument is thin, devoid of fat, semi- 
transparent, possesses numerous large sebaceous and sudoriparous 
glands, is beset with hairs which issue obliquely from the skin, 
and have prominent roots, and has usually a dark colour from the 
presence of pigment in the epidermis. The tunica dartos is a thin 
reddish layer composed of smooth muscular tissue; it forms the 
proper tunic of the scrotum, and sends inwards a septum, septwin 
seroti, which divides the cavity into two sacs for the two testes. 
The dartos is continuous around the base of the scrotum with the 
common superficial fascia of the abdomen and perineum, and in an 
attenuated form is prolonged upon the penis to the prepuce. 

The Spermatic cord is the medium of communication between 
the testes and the interior of the abdomen; and is composed of 
arteries, veins, lymphatics, nerves, the excretory duct of the testicle, 
and investing tunics. It commences at the internal abdominal ring, 
where the vessels of which it is composed converge, and passes 
obliquely along the spermatic canal; the cord then escapes at the 
external abdominal ring, and descends through the scrotum to 
the posterior border of the testicle. The left cord is somewhat 
longer than the right, and permits the left testicle to reach a lower 
level than its fellow. 

_ The Arteries of the spermatic cord are, the spermatic artery from 
the aorta; the deferential artery, accompanying the vas deferens, 
from the superior vesical; and the cremasteric, from the epigastric 
artery. The spermatic veins form a plexus which constitutes the 
chief bulk of the cord; they are provided with valves at short in- 
tervals, and the smaller veins have a peculiar tendril-like arrange- 
ment, which has obtained for them the name of vasa pampini- 
formia. The lymphatics are of large size, and terminate in the 
lumbar glands. The nerves are the spermatic plexus, which is 
derived from the aortic and renal plexus, the genital branch of the 
genito-crural nerve, and the scrotal branch of the ilio-inguinal. 

_ The Vas deferens, the excretory duct of the testicle, is situated 
along the posterior border of the cord, where it may be distin- 
guished by the hard and cordy sensation which it communicates 
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to the fingers. It is about a line or a line and a half in thickness ; 
its parietes are thick and tough, and its canal from one-fourth to 
one-third the diameter of the entire duct. In structwre it is com- 
posed of three coats, an eaternal or fibrous coat, which is thin; a 
middle or muscular coat, which is remarkable for its thickness, 
and consists of three layers of smooth muscular fibre, namely, 
external longitudinal, middle circular, and internal longitudinal ; 
and an internal or mucous coat, the mucous membrane being pale 
in colour, disposed in longitudinal plaits, and coated with a 
squamous epithelium, composed of cells containing yellowish pig- 
ment granules. In the dilated portion, near its extremity, it 
presents a reticular appearance, like that of the vesicule 
seminales. 

The Coverings of the spermatic cord are, the spermatic fascia, 
cremaster muscle, and fascia propria. The spermatic fascia is a 
prolongation of the intercolumnar fascia, derived from the borders 
of the external abdominal ring during the descent of the testicle in 
the foetus. The cremasteric covering, erythroid, is the thin mus- 
cular expansion formed by the spreading out of the fibres of the 
cremaster, which is likewise carried down by 
the testis during its descent. The fascia pro- 
pria is a continuation of the infundibuliform 
process from the transversalis fascia, which 
immediately invests the vessels of the cord, 
and is also obtained during the descent of the 
testis. 

The Txstis (testicle) is a small oblong and 
rounded gland, about an inch and a half in 
length, somewhat compressed at the sides 
and behind, and suspended in the cavity of 
the scrotum by the spermatic cord. 

Its position in the scrotum is oblique, so 
that the upper extremity is directed upwards 
and forwards, and a little outwards; the 
lower, downwards and backwards, and a little 
inwards; the convex border looks forwards 
and downwards, and the flattened border to which the cord is 
attached, backwards and upwards. Lying against its outer 
and posterior border is a flattened body which follows the course 


Fig, 362.* 


* Transverse section of the testicle. 1. Cavity of the tunica vaginalis ; 
the most external layer is the parietal layer; and that in contact with the 
organ, the visceral layer. 2. Tunica albuginea. 3. Mediastinum testis giving 
off numerous fibrous cords in a radiated direction to the internal surface of 
the tunica albuginea. The cut extremities of the vessels below the figure 
belong to the rete testis; and those above to the arteries and veins of the 
organ, 4. Tunica vasculosa, or pia mater testis. 5. One of the lobules, con~ 
sisting of the convolutions of the tubuli seminiferi, and terminating by a 
single duct, the vas rectum. Corresponding lobules are seen between the 
other fibrous cords of the mediastinum. 6. Section of the epididymis. 
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of the testicle, and extends from its upper to its lower extremity ; 
this body is named, from its relation to the testis, epididymis 
(emi, upon, Sdidvpos, the testicle); it is divided into a central part 
or body, an upper extremity or globus major, and a lower ex- 
tremity, globus minor (cauda) epididymis. The globus major 
is situated against the upper end of the testicle, to which it 
is closely adherent; the globus minor is placed at its lower end, is 
attached to the testis by areolar tissue, and curves upwards, to 
become continuous with the vas deferens. The testis is invested by 
three tunics, tunica vaginalis, tunica albuginea, and tunica vascu- 
losa, and is connected to the inner surface of the dartos by a large 
quantity of extremely loose areolar tissue, in which fat is never 
deposited, but which is very susceptible of serous infiltration. 

The tunica vaginalis is a pouch of serous membrane derived 
from the peritoneum in the descent of the testis, and afterwards 
obliterated from the abdomen to within a short distance of the 
gland. Like other serous coverings, it is a shut sac, investing the 
organ, visceral portion, and then reflected so as to form a bag around 
its circumference, parietal portion. The visceral portion, tunica 
vaginalis propria, covers the surface of the tunica albuginea, and 
surrounds the epididymis, connecting it to the testis by means of a 
duplicature. The parietal portion, tunica vaginalis communis, is 
attached by its external surtace, through the medium of a quantity 
of loose areolar tissue, to the inner surface of the dartos. Between 
the two layers is the smooth surface of the shut sac, moistened by 
its proper secretion. 

The Tunica albuginea (dura mater testis) is a thick areolo- 
fibrous membrane, of a bluish-white colour, and the proper tunic of 
the testicle. It is adherent externally to the tunica vaginalis pro- 
_ pria, and, from the union of a serous with a fibrous membrane, is 
regarded as a fibro-serous membrane, like the dura mater and peri- 
cardium. After surrounding the testicle, the tunica albuginea is 
reflected from its posterior border into the interior of the gland, 
and forms a projecting longitudinal ridge, the mediastinum testis 
(corpus Highmorianum), from which numerous fibrous cords (tra- 
beculz, septula) are given off, to be inserted into the inner surface 
of the tunic. The mediastinum serves to contain the vessels and 
ducts of the testicle in their passage into the substance of the 
organ, and the fibrous cords are adapted to prevent compression of 
the gland. If a transverse section of the testis be made, and the 
surface of the mediastinum examined, it will be observed that the 
blood-vessels of the substance of the organ are situated near the 
posterior border of the mediastinum, while the divided ducts of the 
rete testis occupy a place nearer the free margin. 

The Tunica ieca (pia mater testis) is the nutrient mem- 
brane of the testis; it is situated immediately within the tunica 
albuginea, and encloses the substance of the gland, sending pro- 
cesses inwards between the lobules, in the same manner that the 
pia mater is reflected between the convolutions of the brain. 
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The substance of the testis consists of numerous conical flattened 
lobules (lobuli testis), the bases being directed towards the surface 
of the organ, and the apices towards the mediastinum. Krause 
found between four and five hundred of these lobules in a single 
testis. Each lobule is invested by a distinct sheath formed of two 
layers, one being derived from the tunica vasculosa, the other from 
the tunica albuginea. The lobule is composed of from one to three 
minute tubuli, tubuli seminiferi,* exceedingly convoluted (anas- 
tomosing frequently with each other near their extremities, termi- 
nating in loops or in free cecal ends, and of the same diameter 
zs of an inch, Lauth) throughout. The tubuli seminiferi are of 
a bright yellow colour; they become less convoluted in the apices of 

{ the lobules, and terminate by forming be- 

vy. oT tween twenty and thirty small straight ducts 

of about twice the diameter of the tubuli 
seminiferi, the vasa recta. The vasa recta 
enter the substance of the mediastinum, and 
e terminate in from seven to thirteen ducts, 
smaller in diameter than the vasa recta. 
These ducts pursue a waving course from 
below upwards through the fibrous tissue of 
the mediastinum; they communicate freely 
with each other, and constitute the rete 
testis. At the upper extremity of the me- 
diastinum, the ducts of the rete testis termi- 
nate in from nine to thirty small ducts, the 
vasa efferentia,t which form by their con- 
volutions a series of conical masses, the 
cont vasculosi; from the bases of these 
cones tubes of larger size proceed, which con- 
stitute, by their complex convolutions, the 
body of the epididymis. The tubes become 
gradually larger towards the lower end of 
the epididymis, and terminate in a single 
large and convoluted duct, the vas deferens. 

The Epididymis is formed by the convolutions of the excretory 
seminal ducts, externally to the testis, and previously to their 
termination in the vas deferens. The more numerous convolutions 
and the aggregation of the coni vasculosi at the upper end of the 


* Lauth estimates the whole number of tubuli seminiferi in each testis at 
840, and their average length at 2 feet 3inches. According to this calculation, 
the entire length of the tubuli seminiferi would be 1890 feet. Fat 

+ Anatomy of the testis. 1, 1. Tunica albuginea. 2, 2. Mediastinum testis. 
3. 3. Lobuli testis. 4,4. Vasa recta. 5. Rete testis. 6. Vasa efferentia, of 
which six only are represented in this diagram. 7, Coni vasculosi, consti- 
tuting the globus major epididymis. 8. Body of the epididymis. 9. Globus 
minor epididymis. 10. Vas deferens. 11. Vasculum aberrans, 

+ Each vas efferens with its cone measures, according to Lauth, about 8 
inches. The entire length of the tubes composing the epididymis, according 
to the same authority, is about 21 feet. 
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organ constitute the globus major; the continuation of the convo- 
lutions downwards is the body; and the smaller number of con- 
volutions of the single tube at the lower extremity, the globus 
minor. The tubuli are connected together by filamentous areolar 
tissue, and are enclosed by the tunica vaginalis. 

A small convoluted duct, of variable length, is generally con- 
nected with the duct of the epididymis, just at the commencement 
of the vas deferens. This is the vasculum aberrans of Haller; it 
is attached to the epididymis by the areolar tissue in which that 
body is enveloped. Sometimes it becomes dilated towards its 
extremity, but more frequently retains the same diameter 
~ throughout. 

In front of the spermatic cord, and in contact with the globus 
major of the epididymis, is a minute irregular structure, which, 
on microscopic examination, is found to be tubular. It is the 
remains of the Wolffian body, and is called the organ of Giraldes. 

The Vas deferens may be traced upwards, from the globus minor 
of the epididymis along the posterior part of the spermatic cord, 
and along the spermatic canal to the internal abdominal ring. From 
the ring it is reflected inwards to the side of the fundus of the 
bladder, and descends along its posterior surface, crossing the direc- 
tion of the ureter, to the inner border of the vesicula seminalis. In 
the latter situation it becomes somewhat larger in size and saccu- 
lated, and terminates at the base of the prostate gland, by uniting 
with the duct of the vesicula seminalis, and constituting the ejacu- 
latory duct. The ejaculatory duct, which is thus formed by the 
junction of the duct of the vesicula seminalis with the vas deterens, 
passes forwards in the outer wall of the sinus pocularis, and termi- 
nates by a slit-like opening close to or just within the aperture of 
- the sinus. 


FEMALE PELVIS. 


The peculiarities in form of the female pelvis have already been 
examined with the anatomy of the bones (p.118). Its lining boun- 
daries are the same as those of the male. The contents are the 
bladder, vagina, uterus with its appendages, and rectum. Some 
portion of the small intestine also occupies the upper part of its 
cavity. 

The Bladder is in relation with the pubes in front, with the 
uterus behind, from which it is usually separated by a convolution 
of small intestine, and with the neck of the uterus and vagina be- 
neath. The form of the female bladder corresponds with that of 
the pelvis, being broad from side to side, and often bulging more 
on one side than on the other. This is particularly evident after 
parturition. The coats of the bladder are the same as those of the 
male. : 

The Urethra, about an inch and a half in length, is lodged in the 
upper and anterior wall of the vagina, in its course downwards and 
forwards, beneath the arch of the pubes, to the meatus urinarius. 
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It is composed of three coats, mucous, submucous, and muscular; 
the mucous coat is vascular, and disposed in longitudinal folds, and 
is continuous internally with the mucous membrane of the bladder 


Fig. 364.* 


jiieititis 
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and externally with that of the vulva. It is provided with a squa- 
mous epithelium, having a deep stratum of elongated cells, like the 
mucous membrane of the bladder, and near its extremity has, open- 
ing on its surface, the ducts of numerous racemose mucous glands, 
the glands of Littre. The submucous coat is loose, and provided 
with a considerable plexus of veins, and in its areolar tissue are 
situated the racemose mucous glands, which open into the urethra 


* Side view of the viscera of the female pelvis. 1. Symphysis pubis; to the 
upper part of which the tendon of the rectus muscle is attached. 2. Abdo- 
minal parietes. 3. Collection of fat, forming the prominence of the mons 
Veneris. 4. Urinary bladder. 5. Entrance of left ureter. 6. Canal of the 
urethra, converted into a mere fissure hy the contraction of its walls. 7. Mea- 
tus urinarius. 8. Clitoris, with its preputium, divided through the middle. 
9. Left nympha. 10. Left labium majus. 11. Meatus of the vagina, narrowed 
by the contraction of its sphincter. 12, 22. Canal of the vagina, on which the 
transverse ruge are apparent. 13. Thick wall of separation between the base 
of the bladder and the vagina, 14. Wall of separation between vagina and 
rectum. 15. Perineum. 16. Os uteri. 17. Cervix. 18. Fundus uteri, The 
cavitas uteri is seen along the centre of the organ. 19. Rectum, showing the 
disposition of its mucous membrane. 20. Anus. 21. Upper part of rectum, 
invested by peritoneum. 23. Utero-vesical fold of peritoneum. The recto- 
uterine fold is seen between the rectum and posterior Wall of the vagina. 
24, Reflexion of peritoneum, from the apex of the bladder upon the urachus to 
the internal suriace of the abdominal parietes. 25. Last lumbar vertebra. 
26. Sacrum, 27. Coccyx. 
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near its termination. The muscular coat consists of two layers, 
which are continuous with the muscular structure of the bladder, 
the internal layer being longitudinal, and mingled with areolar and 
elastic tissue; the external circular, and continuous with the middle 
layer of the muscular coat. The female urethra is remarkable for 
its distensibility, which is only restricted at the meatus by a ring 
of dense areolar tissue; hence, in distending the urethra for sur- 
gical purposes, it is often necessary to divide the margin of the 
meatus with the knife. 


VAGINA. 


The Vagina is a membranous canal, leading from the vulva to 
the uterus, and corresponding in direction with the axis of the outlet 
of the pelvis. It is constricted at its commencement, but near the 
uterus becomes dilated, and is closed by the contact of the anterior 
with the posterior wall. Its length is variable; but it is always 
longer on the posterior than on the anterior wall, the former being 
usuaily about five or six inches in length, the latter about four. It 
is attached to the cervix of the uterus, which latter projects into 
the upper extremity of the canal. Its upper fourth is covered pos- 
teriorly by the peritoneum, while anteriorly the peritoneum is re- 
flected from the cervix uteri without reaching so low as the vagina; 
it is firmly connected to the bladder in front, and loosely to the 
rectum behind; while at the sides it receives the attachment of the 

osterior layer of the broad ligaments above, and that of the pelvic 

ascia and levatores anibelow. Its close connexion with the bladder 
occasions the prolapsus of that organ in cases of prolapsus uteri, 
while its looser connexion with the rectum preserves the latter from 
a similar accident. 

The vagina, about one line in thickness, is composed of three 
coats, external, fibrous; middle, muscular; and internal, mucous. 
The external, or fibrous coat, is thin and white, and consists of con- 
densed areolar tissue, with an admixture of elastic fibres. Itis firm 
around the upper part of the tube, and lax inferiorly, and contains 
in its tissue, especially below, an abundant venous plexus. By its 
inner surface it is blended with the muscular coat without any dis- 
tinct separation. The middle, or muscular coat, is composed. of 
smooth muscular fibre, arranged in longitudinal and circular 
bundles, and intermingled with areolar tissue and a considerable 
plexus of veins. The internal, or mucous coat, is of a pale red 
colour, and disposed in numerous plaits or folds, columne rugosee ; 
which diverge transversely from a middle line, or raphé, situated 
on the anterior and posterior wall of the vagina; the ruge are most 
strongly developed on the anterior wall, and the median raphé are 
termed columns of the vagina. In intimate structure the mucous 
membrane consists of areolar and elastic tissue, to which its firm- 
ness and elasticity are due, and presents numerous conical papillz 
embedded in a squamous epithelium. The epitheliwm is thick and 
laminated, resembling that of the oesophagus, its upper scales 
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measuring about +255 of an inch in diameter; it is continuous ex- 
ternally with the epithelium of the vulva, and terminates internally 
at about the middle of the cervix uteri. 


UTERUS. 


The Uterus is a flattened organ of a pyriform shape, having the 
base directed upwards and forwards, and the apex downwards and 
backwards, in the line of the axis of the inlet of the pelvis, and 
forming a considerable angle with the course of the vagina. It is 
convex on its posterior surface, and somewhat flattened in front; in 
the unimpregnated state it is about three inches in length, two in 
breadth across its broadest part, and one in thickness; and is 
divisible into fundus, body, cervix, and os uteri. At the period of 
puberty the uterus weighs about one ounce and a half; after par- 
turition from two to three ounces; and at the ninth month of utero- 
gestation from two to four pounds. 

The Fundus and body are enclosed in a duplicature of peritoneum, 
which is connected with the sides of the pelvis, and forms a trans- 


Fig. 365.* 


verse septum between the bladder and rectum. The folds formed 
by this duplicature of peritoneum at either side of the organ are 
the broad ligaments. The cervia is the lowest portion of the uterus ; 
it is distinguished from the body by a well-marked constriction ; 
around its circumference is attached the upper end of the vagina, 


* Uterus with its appendages viewed from the front. 1. Body of the uterus. 
2. Fundus. 38. Cervix. 4. Os uteri. 5. Vagina; the figure is placed on the 
posterior raphé or columna, from which the transverse rugs are seen passing 
off at each side. 6,6. Broad ligament of the uterus. 7. Convexity of the 
broad ligament formed by the ovary. 8, 8. Round ligaments of the uterus. 
9,9. Fallopian tubes. 10, 10. Fimbriated extremities of the Fallopian tubes ; 
on the left side the mouth of the tube is turned forwards in order to show its 
ostium abdominale. 11. Ovary. 12. Utero-ovarian ligament. 13. Fallopio- 
ovarian ligament, on which some small fimbriee are continued for a short dis- 
tance, 14. Peritoneum of anterior surface of uterus. This membrane is re- 
moved at the left side, but on the right is continuous with the anterior layer 
of the broad ligament. 
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and at its extremity is an opening which is nearly round in the 
virgin, and transverse after parturition, the os uteri (os tince), 
bounded before and behind by two labia; the posterior labium being 
somewhat longer than the anterior, and somewhat less thick. The 
opening of the os uteri is of considerable size, and is named the 
orificium uteri externum ; the canal then becomes narrowed, and at 
the upper end of the cervix is constricted into a smaller opening, the 
orificium internum. Beyond this point the canal of the cervix ex- 
pands into the shallow triangular cavity of the uterus, the inferior 
angle corresponding with the orificium internum, and the two supe- 
rior angles, which are funnel-shaped and represent the original 
bicornute condition of the organ, with the commencement of the 
Fallopian tubes. 

The uterus is composed of three tunics: of an ewternal or serous 
coat, derived from the peritoneum, which constitutes the duplica- 
tures at each side of the organ called the broad ligaments; of a 
middle or muscular coat, which gives thickness and bulk to the 
uterus; and of an internal or mucous membrane, which lines its 
interior, and is continuous on the one hand with the mucous lining 
of the Fallopian tubes, and on the other with that of the vagina. 
In the unimpregnated state the muscular coat is exceedingly dense 
in texture, offers resistance te section with the scalpel, and appears 
to be composed of whitish fibres inextricably interlaced and mingled 
with blood-vessels. In the impregnated uterus the fibres are of 
large size, distinct, and separable into three layers: external, which 
are longitudinal and transverse, the former constituting a thin plane 
on the anterior and posterior surface and fundus of the organ, the 
latter being prolonged outwards on the Fallopian tubes, and into 
the round and ovarian ligaments; middle, a thick layer consisting 
of flat bundles of transverse, longitudinal, and oblique fibres, com- 
plexly interlaced, and traversed by a plexus of large veins, which 
give this portion of the substance of the uterus a spongy appear- 
ance; and an internal layer of longitudinal, transverse, and oblique 
fibres. The longitudinal fibres of the internal or deep layer are thin 
and slender, the transverse stronger and continued as an annular 
stratum upon the Fallopian tubes, while around the os uteri they 
form a circular ring, the sphincter uteri. The formative elements 
of the muscular coat are short, fusiform fibre cells, about 335 of an 
inch long, with long oval nuclei, intermingled with a considerable 
quantity of immature nucleated areolar tissue. 

The mucous membrane, of a whitish or pale red colour, is closely 
- connected, or more correctly, is blended with the muscular coat; it 
is composed of immature nucleated areolar tissue without elastic 
fibres, is smooth on the surface, and coated by a ciliated epithelium, 
the direction of the vibrations of the cilia being from without in- 
wards. In the cervix uteri the mucous membrane is somewhat 
thicker than in the fundus, and on the anterior and posterior sur- 
face of its canal is disposed in folds, plicce palmate, which have 
received the name of arbor vite — In the lower part of the 
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cervix, moreover, are found filiform papillz, invested by a ciliated 
epithelium. 

The mucous glands of the uterus, or uterine glands, are minute 
follicles corresponding in length with the thickness of the mucous 
membrane, very numerous, sometimes simple, sometimes bifid, and 
sometimes spirally twisted. Their structure resembles other 
mucous glands, namely, a membrana propria, an epithelium of 
spheroidal cells in the fundus of the follicle, and of columnar cells 
in the excretory duct. They become much enlarged during prs: 
nancy. In the cervix uteri, between the plicee palmate, are found 
other mucous follicles which secrete the peculiar, transparent, 
vitreous or crystalline mucus of that region. It is these follicles in 
an imperforate state which constitute the small transparent vesicles 
termed ovula Nabothi, seen in the canal of the cervix, around the 
os uteri, and sometimes in its cavity. , 

Vessels and Nerves.—The Arteries of the uterus are, the uterine 
from the internal iliac, and the ovarian from the aorta; they 
ramify through the muscular and mucous coat, forming a plexus of 
larger vessels in the deep portion of the latter, and of smaller vessels 
in its superficial portion ; from the smaller vessels are given off the 
capillaries, which constitute a fine plexus around the glands and a 
coarse plexus at the surface, the blood from the latter passing into 
the veins. The veins take the course of the arteries, and terminate 
in the venous plexus situated on each side of the body of the uterus. 
In the impregnated womb, the veins are so much dilated as to 
deserve the name of sinuses; they are thin in structure, and devoid 
of valves, and their great number in the muscular coat gives a spongy 
appearance to the walls of the pregnant uterus. The lymp 
are numerous, the deep commencing in the mucous membrane, the 
superficial taking their course in the subserous tissue; they follow 
the direction of the blood-vessels, and terminate in the pelvie and 
lumbar glands. 

The Nerves of the uterus are derived from the h astric and 
spermatic plexuses, and from the sacral plexus. These form a 
elaborate plexus, in the midst of which numerous ganglia are forte, 
Of these latter the chief are—one, called the hypogastric ganglion, 
which is situated at the side of the cervix just behind the ureter ; 
another, spermatic ganglion, which supplies the fundus uteri; and 
a number of smaller ones, called posterior and anterior swbperi- 
toneal, vesical, and vaginal ganglia. ; 

The nerves of the uterus all increase in size during pregnancy, 
and again decrease after parturition. . 


APPENDAGES OF THE UTERUS. 


The Appendages of the uterus are enclosed by the lateral dupli- 
catures of peritoneum, called the broad ligaments. They are the © 
Fallopian tubes and ovaries. 

The FaLtoPiaAN TUBES or oviducts, the uterine trumpets of the 
French writers, are situated in the upper border of the Seon liga- 


OVARIES, 693 


ments, and are connected with the superior angles of the uterus. 
They are somewhat trumpet-shaped, being smaller at the uterine 
than at the free extremity, and narrower in the middle than at 
either end. Each tube is about four or five inches in length, and 
more or less flexuous in its course. The canal of the Fallopian 
tube is exceedingly minute; its inner extremity opens by means of 
the ostiwm uterinum into the upper angle of the cavity of the 
uterus, and the opposite end into the cavity of the peritoneum. 
The free or expanded extremity of the Fallopian tube presents a 
double and sometimes a triple series of small processes or fringes, 
which surround the margin of the trumpet or funnel-shaped open- 
ing, the ostiwm abdominale. This fringe-like appendage to the 
end of the tube has gained for it the appellation of the fimbriated 
extremity; and the remarkable manner in which this circular 
fringe applies itself to the surface of the ovary during sexual 
excitement, the additional title of morsus diaboli. A short liga- 
mentous cord proceeds from the fimbriated extremity to be attached 
to the distal end of the ovary, and serves to guide the tube in its 
seizure of that organ. 

~ The Fallopian tube is composed of three tunics, an external and 
serous investment derived from the peritoneum; a middle or mus- 
cular coat, consisting of circular (internal) and longitudinal (exter- 
nal) fibres, continuous with those of the uterus; and an internal 
or lining mucous membrane, which is continuous on the one hand 
with the mucous membrane of the uterus, and at the opposite 
extremity with the peritoneum, The fibres of smooth muscle are 
mingled, as in the uterus, with immature nucleated areolar tissue. 
The mucous membrane is thin, pale, and soft, without villi or 
glands, and disposed in longitudinal plaits. It is invested by an 
epithelium consisting of a single layer of conical or filiform ciliated 
cells, the direction of the vibrations of the cilia being towards the 
cavity of the uterus. 

If the broad ligament of the uterus be held up to the light, a few 
scattered tubules will be seen between the ovary and Fallopian 
tube. These constitute the par ovariwm or organ of Rosenmiiller. 
They are lined with epithelium, and are closed at their ovarian 
extremity, but communicate at the other end with an imperfect 
duct, which in the sow and some other animals forms the duct of 
Gaertner. The par ovarium is developed along with the Wolffian 
body, and seems to be the representative in the female of the coni 
vasculosi of the testicle of the male. 

The Ovanrins, testes muliebres, are two oblong, flattened and oval 
bodies, of a whitish colour and uneven surface, situated in the pos- 
terior layer of peritoneum of the broad ligaments. They are con- 
nected to the upper angles of the uterus at each side by means of a 
rounded cord, consisting of fibrous tissue, and a few muscular fibres 
derived from the uterus, the ligament of the ovary. By the oppo- 
site extremity they are connected by another and a shorter ligament 
to the fimbriated aperture of the Fallopian tube. 
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In structure the ovary is composed of a spongy fibrous paren- 
chyma or stroma of a greyish-red colour, containing a number of 
small cells traversed by blood-vessels, and enclosed in a capsule 
consisting of two tunics, ewternal or serous, derived from the peri- 
toneum, and investing it completely, with the exception of its lower 
border where the vessels enter; and internal or fibrous, called also 
tunica propria and tunica albuginea, the latter from its analogy 
with the fibrous coat of the testis. By its mner surface the tunica 
albuginea blends with the substance of the ovary. The stroma is 
composed of immature nucleated and fibrous areolar tissue, and, 
traced from the lower border of the organ, its fibres radiate from 
the lower border and centre towards the circumference in small 
bundles, between which and near the surface of the ovary, are seen 
a number of small cells or vesicles termed ovisaes or Graafian vesi- 
cles. The peripheral position of the larger ovisacs has caused a 
division of the stroma into medullary and cortical, in the latter of 
which, the ovisacs are chiefly found. The number of ovisacs in a 
single ovary has been estimated at from 30 to 100 or even 200; and 
their size varies from a quarter of a line to three lines in diameter. 

The Ovisac or Graafian vesicle, is a vesicle consisting of an exter- 
nal membrane and fluid contents. The membrane is composed of 
an outer coat, the tunica fibrosa, the theca folliculi of Von Baer; 
and an internal lining or epitheliwm. The tunica fibrosa is highly 
vascular, is connected to the stroma of the ovary by means of a loose 
areolar tissue, and is composed of condensed immature areolar 
tissue. Externally, it is whitish and firm ; internally, reddish and 
soft. The epithelium consists of round or polygonal cells with 
large nuclei, and a greater or less number of fatty granules; the 
cells quickly lose their definition after death, and Fi the epithe- 
lium assumes the appearance which has gained for it the name of 
membrana granulusa, namely, a granular layer with numerous — 
nuclei, The membrana granulosa forms an uniform lining to the — 
ovisac, excepting on the side nearest the surface of the ovary, where 
the cells are accumulated into a small eminence, termed discus 
proligerus or germinal eminence. This germinal eminence contains 
a minute globular nucleated vesicle, the ovwm. ‘The fluid con- 
tents of the ovisac, liquor folliculi, are a clear yellowish fluid, — 
resembling serum, and a few free nuclei detached from the mem- | 
brana granulosa. 

The ovum, measuring in its mature state about 1H, of an 
inch in diameter, is a globular vesicle consisting of a cell mem-— 
brane, the membrana vitellina, a yelk or vitellus, and a vesicular 
nucleated nucleus, the vesicular nucleus being the germinal 
vesicle, and the nucleolus the germinal spot. The cell membrane is 
clear and transparent, and has received the name of zona pellucida, 
and the yelk yellowish and viscid, consisting of numerous minute 
granules intermingled with fat granules; the fluid of the germinal 
vesicle is clear and colourless. 

As the ovisac attains maturity, it approaches nearer and nearer 
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the capsule of the ovary, and pressing against the capsule renders 
it so thin that moderate pressure, such as that made by the 
fibriated extremity of the Fallopian tube, causes the protrusion 
and rupture both of the ovisac and the capsule of the ovary. By 
this rupture the ovum is expelled, carrying with it the germinal 
eminence and part of the membrana granulosa, which in its new 
relation is termed the germinal disk, discus proligerus. The ovisac 
now emptied of its contents, is quickly filled with a sanguineous 
fluid, resulting from the tearing of its vessels, the internal portion 
of the tunica fibrosa becomes thickened and plicated, and converted 
into a yellow vascular tissue, while the external layer of the tunic 
réains its character of a white fibrous membrane. This is the 
corpus lutewm, a yellowish mass with fast diminishing cavity, 

leated structure, vascular, and enclosed in a thin fibrous layer, 

tretains these characters up to the second or third month of preg- 
nancy, and then slowly diminishes in size, being gradually lost some 
mths after parturition is complete, or reduced to a small whitish 
or lark coloured mass. The corpora lutea, which are independent 
of pregnancy, false corpora lutea, disappear in the course of one 
or iwo months, and leave behind them a scarcely perceptible trace 
of their existence. 

Tessels and Nerves——The Arteries of the ovaries are branches of 
theuterine ; the spermatic or ovarian artery being distributed to 
the broad ligaments, according to Weber, and not specially to the 
ovaries. The arteries enter the ovary along its inferior border by 
nunerous minute trunks, which pass in a serpentine course through 
its stroma, to be distributed chiefly to the walls of the ovisacs, 
forning an exterior coarse and interior fine capillary plexus. The 
vets constitute an ovarian plexus, which terminates in the uterine 
pleus. The lymphatics, few in number, terminate in the pelvic 
anc lumbar glands. The nerves are derived from the spermatic 
plecus, and take the course of the arteries. 

"he Round LIGAMENTS are two-musculo-fibrous cords between 
forr and five inches long, situated within the layers of the broad 
ligaments, and extending from the upper angles of the uterus, and 
along the spermatic canals to the labia majora, in which they are 
lost. They are composed of smooth muscular fibre and areolar 
tissue, but towards the internal abdominal rings, have also nume- 
rous fasciculi of striated muscular fibres. The round ligaments 
are accompanied by a small artery, by several filaments of the 
spermatic plexus of nerves, by a plexus of veins, and by a process 
of the peritoneum which represents the serous membrane investing 
she spermatic cord in the male. In the young subject, this process 
extends for a short distance along the spermatic canal, and is 
lenominated the canal of Nuck: it is sometimes pervious in the 
idult. The plexus of veins occasionally becomes varicose, and 
‘forms a small tumour at the external abdominal ring, which has 
been mistaken for inguinal hernia. The round ligaments serve to 
retain the uterus in position in the pelvis, and, during utero-gesta- 
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tion, to draw the anterior surface of the organ against the abdo- 
minal parietes. 
EXTERNAL ORGANS OF GENERATION. 


The female organs of generation are divisible into internal and 
external; the internal are contained within the pelvis, and have 
been already described; they are, the vagina, uterus, ovaries, and 
Fallopian tubes. The external organs are the mons Veneris, labia 
majora, labia minora, clitoris, meatus urinarius, and opening of the 
vagina. 

The Mons Veneris is the eminence of integument, situated on the 
front of the pubes. Its areolar tissue is loaded with adipose sud- 
stance, and the surface covered with hairs. | 

The Labia majoraare two large longitudinal folds of integumeat, 
containing areolar tissue, fat, and a tissue resembling the darts. 
They enclose an elliptical fissure, the common urino-sexual openng 
or vulva. The vulva receives the inferior opening of the urethra 
and vagina, and is bounded anteriorly by the commissura supenor, 
and posteriorly by the commissura inferior. Stretching across the 
posterior commissure is a small transverse fold, the frenuhuin 
labiorum or fourchette, which is ruptured during parturition ; ind 
immediately within this fold a small cavity, the jossa naviculais. 
The length of the perinzeum is measured from the posterior cmm- 
missure to the margin of the anus, and is usually not more tian. 
an inch. The external surface of the labia is covered with hars ; 
the inner surface is smooth, and lined by mucous membrane, which 
contains a number of large sebaceous glands, and is covered by a 
thin cuticular epithelium. The use of the labia majora is to fayur 
the expansion of the vulva during parturition; for, in the pas 
of the head of the foetus, the labia are unfolded and compleie y 
effaced. 

The Labia minora, or nymph, are two smaller folds, situetec 
within the labia majora. Superiorly they are divided into two pro- 
cesses, which surround the glans clitoridis, the superior fold forming 
the preputium clitoridis, the inferior its frenulum. Inferiorly 
they diminish gradually in size, and are lost on the sides of th 
opening of the vagina. The nymphe consist of mucous membrane 
covered by a thin cuticular epithelium. They are provided with 
number of sebaceous glands, and contain, in their interior, a plexu 
of blood-vessels. ; 

The Clitoris is a small elongated organ situated in front of th« 
pubes, and supported by a suspensory ligament. It is formed b 
a small body, analogous to the corpus cavernosum penis, and, lik 
it, arises from the ramus of the os pubis and ischium at 
side by two crura. At the extremity of the clitoris is a s 
accumulation of erectile tissue which is highly sensitive, and is 
termed the glans. The corpus cavernosum clitoridis, like that ai 
the penis, is composed of erectile tissue enclosed in a dense layer 
of fibrous membrane, and is susceptible of erection. Like the 


; 
} 
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penis, also, it is provided with two small muscles, the erectores 
clitoridis. 

At about an inch behind the clitoris is the entrance of the vagina, 
an elliptical opening, marked by a prominent margin. The en- 
trance to the vagina is closed im the virgin by a duplicature of 
mucous membrane of a semilunar form, which 1s stretched across 
the opening ; this is the hymen. Sometimes the membrane forms 
a complete septum, and gives rise to inconvenience by preventing 
the escape of the menstrual effusion. It is then called an imper- 
forate hymen. The hymen must not be considered a necessary 
accompaniment of virginity, for its existence is uncertain. When 
tee it assumes a variety of appearances; it may be a mem- 

ranous fringe, with a round opening in the centre; or a semilunar 
fold, leaving an opening in front; or a transverse septum, having 
‘an opening both im front and behind; or a vertical band with an 
opening at each side. 

The rupture of the hymen, or its rudimentary existence, gives rise 
to the appearance of a fringe of papille around the opening of the 
vagina; these are called caruncule myrtiformes. 

The triangular smooth surface between the clitoris and the 
entrance of the vagina, which is bounded at each side by the upper 
‘portions of the nymphe, is the vestibule. 

At the posterior part of the vestibule and near the margin of the 
vagina is the opening of the urethra, the meatus wrinarius; and 
around the meatus an elevation of the mucous membrane formed 
by the aggregation of numerous mucous glands. This prominence 
serves as a guide to finding the meatus in the operation of intro- 
ducing the female catheter. Beneath the vestibule at each side, 
and extending from the clitoris to the side of the vagina, are two 
oblong or pyriform bodies, consisting of erectile tissue enclosed in a 
thin layer of fibrous membrane. These bodies are narrow above, 
‘pars intermedia, broad and rounded below, and are termed by 

obelt, who considers them analogous to the bulb of the male 
urethra, the bulbi vestibuli. Behind these bodies and lying against 
‘the outer wall of the vagina are two small glands analogous to 
Cowper's glands in the male subject; they are the glands of Bar- 
tholine. Hach gland opens by means of a long excretory duct on 
‘the inner side of the corresponding nympha. 

The mucous membrane. of the external organs, about .a quarter 
of a line in thickness, is composed of areolar and elastic tissue, 
without fat, and rich in capillary vessels. It is furnished with 
“numerous papillz, which are large on the labia minora, smaller on 
the clitoris, and is invested by a squamous epithelium. On the 
‘internal surface of the labia majora, on the labia minora, and 
‘occasionally around the meatus urinarius and entrance of the 
‘vagina, there exist sebaceous glands; while on the vestibule, 
‘around the meatus urinarius and around the entrance of the 
vagina, there is an abundance of racemose mucous-glands, opening 
‘on the surface of the membrane by shorter and longer ducts. The 
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glands of Bartholine are common racemose mucous-glands, nearly 
half-an-mch in diameter, and made up of pyriform glandular 
vesicles, lined by squamous epithelium, and surrounded by a dense 
nucleated areolar tissue. Their excretory ducts, more than half-an- 
inch in length, are invested by columnar epithelium, and sur- 
rounded by a thin layer of smooth-muscle cells, disposed longi- 
tudinally. The secretion of these glands is a clear, yellowis 
viscous mucus. é 

Vessels and Nerves.—The external organs of generation are 
abundantly supplied with arteries, chiefly by the internal pudic; 
they terminate in a deep and superficial capillary plexus, as in 
other mucous membranes. Valentin has described helicine arteries 
in the clitoris. The veins returning the blood from the capillaries 
form a rich plexus, which is especially abundant in the bulbi vesti- 
buli of Kobelt. The lymphatics are numerous, and communicate 
partly with the inguinal and partly with the pelvic glands. The 
nerves are derived partly from the hypogastric plexus and partly 
from the sacral plexus. 


MAMMARY GLANDS. 


The Mamme are situated in the pectoral region, and are sepa- 
rated from the pectoralis major muscle by a thin layer of super- 
ficial fascia. Their base is somewhat elliptical, the long diameter 
corresponding with the direction of the fibres of the pectoralis 
major muscle; and the left mamina is generally a little larger than 
the right. They exist in the male, but in a rudimentary state, 
unless excited into growth by some peculiar or morbid action, such 
as the loss or atrophy of the testes. 

Near the centre of the convexity of each mamma is a small 

rominence of the integument, called the nipple (mammilla), which 
is surrounded by an areola having a coloured tint. In females of 
fair complexion before impregnation, the colour of the areola is 
a delicate pink; after impregnation, it enlarges and assumes a 
brownish hue, which deepens in colour as pregnancy advances; 
and after the birth of a child, the brownish tint continues 
through life. 

The areola is furnished with a number of sebaceous glands, 
which secrete a’ peculiar fatty substance for the protection of the 
delicate integument around the nipple. During suckling these 
glands increase in size, and have the appearance of small pimples, 
projecting from the skin. At this period they serve by their secre- 
tion to defend the nipple and areola from the excoriating action of 
the mouth of the infant. 

In structure, the mamma is a compound racemose or conglome- 
rate gland, consisting of lobes, lobules, and gland-vesicles. The 
lobes, from 15 to 25 in number, have each a separate system of 
lobules and gland-vesicles, and a distinct excretory duct; hence, the 
mamma may be regarded as being composed of a number of sepa- 
rate glands, their excretory ducts converging to the mammilla, and 
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terminating at its extremity by distinct apertures. The lobes are 
irregular in size and form, flattened, and bounded by rounded 
angles; they are made up of smaller lobes or lobules, and the 
lobules of other lobules still more diminutive, the smallest lobules 
consisting of round or pyriform gland-vesicles. 

The gland-vesicles, about 345 of an inch in diameter, are com- 
posed of a structureless membrane, or membrana propria, lined 
with an epithelium of spheroidal nucleated cells. The gland-vesicles 
communicate with an excretory duct, and the excretory ducts of all 
the lobules unite to form a common excretory duct or canal for 
each lobe, ductus lactiferus, ductus galactophorus. The ductus 
lactiferus taking-its course beneath the areola, dilates into an 
elongated sac or ampulla, sacculus vel sinus lactiferus, and reaching 
the base of the mammilla, contracts in size and bends outwards into 
that process to terminate at its extremity by a small aperture. At 
the point of escape from the lobe, the lacteal duct measures from 
one to two lines in diameter; the lacteal sac is double that size : 
within the mammilla the duct measures between half a line anda 
line, and the excretory aperture about one quarter of a line. There 
are from 15 to 25 ducts in the nipple, a number corresponding with 
the number of lobes composing the gland. 

The gland-vesicles are held together by a dense white areolar 
tissue, which unites the lobules into lobes, and connects the dif- 
ferent lobes with each other, forming a covering for the whole, and 
being itself surrounded with adipose tissue. The lactiferous ducts 
are composed of areolar tissue, which is homogeneous internally, 
and fibrillated and nucleated and mingled with elastic fibres exter- 
nally. Moreover, according to Henle, there is an indication of 
longitudinal smooth muscular fibre. The fibrous coat of the lac- 
tiferous tubes is plaited, and their interior lined by a columnar 
epithelium. 

The mammilla or nipple is covered by a thin epidermis, presenting 
more or less pigment in its rete mucosum; it possesses at the ex- 
tremity a number of papille, between which are the lactiferous 
openings, and it is composed internally of the lactiferous ducts, 
united together and surrounded by areolar and smooth muscular 
tissue, the latter giving the nipple the faculty of erection and re- 
traction. The integument of the areola, besides possessing a 
coloured epidermis with numerous large sudoriparous and seba- 
ceous glands, the latter associated with fine hairs, is also provided 
with a layer of smooth muscular fibre, which gives it a power of 
contraction. * 

The secretion of milk is effected by the formation of oil-globules 
in the epithelial cells of the gland-vesicles; the epithelial cells 
being perfected, are pushed outwards and displaced by a new 
layer of similar cells which form beneath them; they are thus 
carried forward into the lacteal ducts, where the cell bursts and 
gives exit to its oil-globules, now become milk-globules; and the 
cell-membrahe and nucleus are lost. ‘These milk-globules sus- 
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pended in a fiuid, the milk-plasma, constitute the milk. Pre- 
viously to conception, the mamme only secrete a yellowish viscid 
mucus, and at the commencement of lactation the milk is im- 
perfect and termed colostrwm, having entering into its composition a 
number of cells filled with yellow fat globules, named colostrwm 
corpuscles. 

The mammary gland of the male is rudimentary ; it varies in size 
from a quarter of an inch to two inches in breadth, by one to three 
lines in thickness. It is firm in texture, presents no division into 
lobes, and its ducts are small without dilatations, and terminate in 
gland-vesicles larger than those of the female. 

The development of the mammary gland commences at the fourth 
or fifth month of embryonic life, at first by a papilla of the rete 
mucosum, which subsequently gives off primary and secondary 
branches; the papilla and its branches are for a time solid, but as 
development advances they become hollow and invested externally 
by a fibrous membrane. At birth the gland measures between two 
and four lines in breadth, and presents from twelve to fifteen 
lobular divisions, and then goes on gradually, but very slowly, in- 
creasing in bulk. True gland-vesicles do not make their appear- 
ance until the period of menstruation, and are not fully developed 
throughout the entire gland until the first pregnancy. After the 
period of child-bearing, the gland generally degenerates, the gland- 
vesicles disappear, and in old age the organ passes into a state of 
atrophy, the ducts, with their epithelium in a state of fatty dege- 
neration alone remaining, surrounded by a cushion of fat which 
takes the place of the glandular tissue. 

Vessels and Nerves—The mamme are supplied with arteries 
from the thoracic branches of the axillary, the intercostals, and 
internal mammary; having entered the substance of the gland they 
divide into capillaries, which constitute a close network around the 
gland-vesicles. The veins form an incomplete circle around the 
base of the nipple, circulus venosus Halleri, from which larger 
veins conduct the blood to the circumference of the gland, and by 
these communications form a plexus on its surface. They ter- 
minate in the axillary vein, internal mammary, intercostals, and 
jugular veins. 

The. Lymphatics are abundant in the integument covering the 
mamme, but have not yet been observed in the structure of the 
gland; they take the course of the veins, inwards, to the anterior 
mediastinal glands; and outwards along the border of the pectoralis 
major to the axillary glands. 

The Nerves of the mammary gland are derived from the anterior 
cutaneous branches of the second, third, and fourth intercostal 
nerve; and from the lateral cutaneous branches of the same 
nerves. 
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CHAPTER XII. 
ANATOMY OF THE FCQTUS. 


Tue medium weight of a child of the full period, at birth, is seven 
pounds, and its length seventeen inches; the extremes of weight 
are four pounds and three-quarters, and ten pounds; and the 
extremes of measurement fifteen and twenty inches. The head is 
of large size, and lengthened from before backwards; the face 
small. The upper extremities are greatly developed, and the 
thorax expanded and full. The upper part of the abdomen is 
large from the great size of the liver; the lower part is conical and 
small. And the lower extremities are diminutive in proportion to 
the rest of the body. The external genital organs are large, and 
fully developed, and the attachment of the umbilicus is one inch 
farther from the vertex of the head than from the soles of the feet ; 
and one inch farther from the ensiform cartilage than from the 
symphysis pubis. 

Osszous systeM.—The development of the osseous system has 
been treated of in the first chapter. The ligamentous system pre- 
sents no peculiarity deserving of remark. 

MuscuLar systeM.—The muscles of the foetus at birth are large 
and fully formed. They are of a lighter colour than those of the 
adult, and of softer texture. The tranverse striz on the fibres of 
animal life are not distinguishable until the sixth month of footal 
life. 

Vascutar systEM.—The circulating system presents several pe- 
culiarities: 1stly, in the heart; there is a communication between 
the two auricles by means of the foramen ovale. 2ndly, in the 
arterial system; there is a communication between the pulmonary 
artery and arch of the aorta, by means of a large trunk, the ductus 
arteriosus. 3rdly, also in the arterial system; the internal iliac 
arteries, under the name of hypogastric and wmbilical, are continued 
from the foetus to the placenta, to which they return the blood 
which has circulated in the system of the footus. 4thly, in the 
venous system, there is a communication between the umbilical 
vein and inferior vena cava, called the ductus venosus. 


* FETAL CIRCULATION, 


The pure blood is brought from the placenta by the wmbilical 
vein. ‘The umbilical vein passes through the umbilicus, and enters 
the liver, where it divides into several branches; two or three of 
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these branches are distributed to the left lobe; one branch commu- 
nicates with the portal vein in the tranverse fissure, and supplies 
the right lobe; and a large branch, the ductus venosus, passes 
directly backwards, and joins 
the inferior vena cava. In the 
inferior cava the pure blood 
becomes mixed with that which 
is returning from the lower ex- 
tremities and abdominal vis- 
cera, and is carried through the 
right auricle (guided by the 
\\\ Eustachian valve) and through 

4 the foramen ovale into the left 
4 auricle. From the left auricle 
it passes into the left ventricle, 
and from the left ventricle 
into the aorta, whence it is 
distributed by means of the 
carotid and subclavian arteries, 
principally to the head and 
upper extremities. From the 
head and upper extremities, 
the impure blood is returned 
by the superior vena cava to 
the right auricle; from the 
right auricle, it is propelled 
into the right ventricle; and 
from the right ventricle into 
the pulmonary artery. In the 
adult, the blood would now be 
circulated through the lungs 
and oxygenated; but in the 
foetus the lungs are solid, and 
almost impervious. Only a 
small quantity of blood passes 
therefore into the lungs; the 
greater part courses through 
the ductus arteriosus, into the 
commencement of the descend- 


* Foetal circulation. 1. Umbilical cord, consisting of umbilical vein and two 
umbilical arteries; proceeding from the placenta (2). 3. Umbilical vein, 
dividing into branches: two (4, 4), to be distributed to the liver; and one (6), 
the ductus venosus, which enters the inferior vena cava (6). 7. Portal vein, 
returning the blood from the intestines, and communicating with the right 
hepatic branch. 8. Right auricle; the course of the blood is denoted by the 
arrow, proceeding from 8, to 9, the left auricle. 10. Left ventricle ; the blood 
following the arrow to the arch of the aorta (11), to be distributed through 
the branches given off by the arch to the head and upper extremities. The 
arrows 12 and 13, represent the return of the blood from the head and upper 
extremities through the jugular and subclavian veins, to the superior vena 
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ing aorta, where it becomes mingled with that portion of the 
pure blood which is not sent through the carotid and subclavian 
arteries. 

Passing along the aorta, a small quantity of this mixed blood is 
distributed by the external iliac arteries to the lower extremities ; 
the greater portion is conveyed by the internal iliac or hypogastric, 
and umbilical arteries to the placenta; the hypogastric arteries pass 
forwards by the side of the fundus of the bladder, and upwards 
along the anterior wall of the abdomen to the umbilicus, where 
they become the umbilical arteries. 

et a careful consideration of this circulation, we perceive—1st. 
That the pure blood from the placenta is distributed in considerable 
quantity to the liver, before entering the general circulation. Hence 
arises the abundant nutrition of that organ, and its enormous size 
in comparison with other viscera. 

2ndly. That the right auricle is the scene of meeting of a double 
current; the one coming from the inferior cava, the other from the 
superior, and that they must cross each other in their respective 
course. How this crossing is effected, a cursory examination of the 
foetal heart will show; for the direction of entrance of the two 
vessels is so opposite, that they may discharge their currents 
through the same cavity without admixture. The inferior cava 
opens almost directly into the left auricle; and, by the aid of the 
Eustachian valve, the current in the inferior cava is almost entirely 
excluded from the right auricle. 

3rdly. That the blood which circulates through the arch of the 
aorta comes directly from the placenta; and although mixed with 
the impure blood of the inferior cava, yet is propelled in such 
abundance to the head and upper extremities, as to provide for the 
increased nutrition of those parts, and prepare them, by their 
greater size and development, for the functions which they are 
required to perform at the instant of birth. 

4thly. That the blood circulating in the descending aorta is very 
impure, being obtained principally from the returning current in the 
superior cava; a small quantity only being derived from the left 
ventricle. Yet it is from this impure blood that the nutrition 
of the lower extremities is provided. Hence we are not surprised at 
their insignificant development at birth ; while we perceive the pro- 
vidence of nature, which directs the nutrient current, in abundance, 


cava (14), to the right auricle (8), and in the course of the arrow through the 
right ventricle (15), to the pulmonary artery (16). 17. Ductus arteriosus, 
which appears to be a proper continuation of the pulmonary artery; the offsets 
at each side are the right and left pulmonary artery; these are of extremely 
small size as compared with the ductus arteriosus. The ductus arteriosus 
joins the descending aorta (18, 18), which divides into the common iliacs, and 
these into the internal iliacs, or hypogastric arteries (19) and return the 
blood along the umbilical cord to the placenta ; while the other divisions, the 
external iliacs (20), are continued into the lower extremities. The arrows at 
the terminations of these vessels mark the return of the venous blood by the 
veins to the inferior cava. 
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to the organs of sense, prehension, and deglutition, organs so neces- 
sary, even at the instant of birth, to the safety'and welfare of the 
creature. 

After birth, the foramen ovale becomes gradually closed by a 
membranous layer, which is developed from the margin of the open- 
ing from below upwards, and completely separates the two auricles. 
The situation of the foramen is seen in the adult heart, on the 
septum auricularum, and is called the fossa ovalis ; the prominent 
margin of this opening is the annulus ovalis. 

As soon as the lungs have become inflated by the first act of 
inspiration, the blood of the pulmonary artery courses through its 
right and left branches into the lungs, to be returned to the left 
auricle by the pulmonary veins. Thus the pulmonary circulation is 
established. Then the ductus arteriosus contracts and degenerates 
into an impervious fibrous cord, serving in after life simply as a 
bond of union between the left pulmonary artery and the concavity 
of the arch of the aorta. 

The current through the umbilical cord being arrested, the hypo- 
gastric arteries likewise contract and become impervious. ‘The 
wmbilical vein and ductus venosus, also deprived of their circulating 
current, becomes reduced to fibrous cords, the former being the 
round ligament of the liver, and the latter a fibrous band which 
may be traced along the fissure of the ductus venosus to the inferior 
vena cava. ; 

Nervous system.—The brain is very soft, almost pulpy, and has a 
reddish tint throughout; its weight at birth relatively to the entire 
body, is as one to six, and the difference between the white and 
substance is imperfectly marked. The nerves are firm and vell 
developed. 


ORGANS OF SENSE. 


Eye.—The eyeballs are of large size and well developed at birth. 
The pupil is closed by a vascular membrane called the membrana 
pupillaris, which disappears at about the seventh month. Some- 
times it remains permanently, and produces blindness. It consists 
of two thin membranous layers, between which the ciliary arteries 
are prolonged from the edge of the iris, and from aréhes and loo 
by returning to it again, without anastomosing with those of the 
opposite side. 

The removal of the membrane takes place by the contraction of 
these arches and loops towards the edge of the pupil. The capsule 
of the lens is extremely vascular. hs 

Ear.—The ear is remarkable for its early development; the 
labyrinth and ossicula audittis are ossified at an early period, and. 
the latter are completely formed before birth. The only parts 
remaining incomplete are the mastoid cells and meatus auditorius. 
The membrana tympani in the foetal head is very oblique, occupying 
almost the basilar surface of the skull; hence probably arises a 
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deficient acuteness in the perception of sound. It is also extremely 
vascular. 

Nose.—The sense of smell is imperfect in the infant, as may be 
inferred from the small capacity of the nasal fossz, and the non- 
development of the ethmoid, sphenoid, frontal, and maxillary 
sinuses. 


THYROID GLAND. 


The Thyroid gland is of large size in the foetus, and is developed 
by two lateral halves, which approach and become connected at the 
middle line so as to constitute a single gland. It is doubtful 
whether it performs any special function in foetal life. 


THYMUS GLAND. 


- The Thymus gland consists of a thoracic and a cervical portion 
on each side. The former is situated in the anterior mediastinum, 
and the latter is placed in the neck just above the first bone of the 
sternum and behind the sterno-hyoidei and_ sterno-thyroidei 
muscles. It extends upwards from the fourth rib as high as the 
thyroid gland, resting against the pericardium, separated from the 
arch of the aorta and great vessels by the thoracic fascia, and lying 
at each side of the trachea in the neck. 

Although described usually as a single gland, it consists actually 
of two lateral, almost symmetrical glands, connected with each other 
by areolar tissue only, and having no structural communication : 
they may therefore be properly called a right and left thymus 

land. 
fF The thymus is perceptible as early as the seventh week of em- 
_ bryonic existence, and continues gradually increasing with the 

rowth of the foetus until the seventh month. At the eighth month 
it is large; during the ninth it undergoes a sudden change, assumes 
a greatly increased size, and at birth weighs 240 grains. After 
birth it continues to enlarge until the expiration of the second year, 
when it ceases to grow, and begins to diminish between the eighth 
and twelfth year; being often well-developed at the age of twenty, 
and only disappearing entirely before forty. 

The Osan: is a blood-vascular gland, composed. of lobules dis- 

osed in a spiral form around a central canal. The lobules are 
held together by a firm areolar tissue (“reticulated”), and the entire 
gland is enclosed in a coarse areolar capsule. 

The Lobules, somewhat more than a quarter of an inch in dia- 
meter, of a rounded and pyriform shape, are composed of smaller 
lobules, and the smaller lobules, which are hollow in the interior, 
are made up of small round or polygonal solid masses, the gland 
granules or acini. The gland granules, separate externally, are 
adherent by their inner borders, and enclose the cavity of the 
smaller lobule, the “secretory cell;” the secretory cells open into 
the “pouch” or cavity of the lobules, and the pouches of the 

ZZ 
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lobules open into the central canal or cavity, “the reservoir of the 
thymus.” : 

The substance of the thymus is contained in the gland granules, 
of which the walls of the organ are constructed; this substance is 


Fig. 367.* 


of a greyish-white colour, soft, about a quarter of a line in thick- 
ness, and placed between two membranes, a thin fibrous, almost 
homogeneous membrana propria externally, which invests each 
separate lobule, and is continued over the entire gland; and a thin 
_vascular membrane internally, consisting of a plexus of blood- 
vessels held together by a small quantity of areolar tissue. The 
proper substance of the gland is composed of cells, Ms nuclet, 
blood-vessels, and a small quantity of areolar tissue. The cells are 
ale, sometimes nucleated, and sometimes without nuclei, contain- 
ing a few scattered fat granules, and sometimes filled with fat. The 
free nuclei, more numerous than the cells, are round and slightly 
flattened, filled with homogeneous clear contents, and sometimes 
furnished with a nucleolus. The arteries form a plexus near the 
surface of the internal cavity, from which branches are sent into 
the lobules, and from the lobules into the smaller lobules and 
granules, the vessels always preserving their position at the internal 


. * Section of the thymus gland at the eighth month. This figure, and the 
succeeding, were drawn with the kind permission of Sir Astley Cooper from 
two of his preparations. The references were made by Sir Astley himself. 
1. Cervical portions of the gland; the independence of the two lateral glands 
is shown. 2. Secretory cells seen on the cut surface of the section; these are 
observed in all parts of the section. 3, 3. Pores or openings of the secretory 
cells and pouches; they are seen dispersed on the whole internal surface of 
; the great central cavity or reservoir. The continuity of the reservoir in the 
_lower or thoraci¢ portion of the gland, with the cervical portion, is seen in the 


“figure. 
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part of the glandular wall, and terminating in a close capillary 
network. 

When either gland is carefully unravelled by removing the areolar 
capsule and vessels, which retain the lobules in contact, the reser- 
voir, from being folded in a serpentine manner upon itself, admits 
of being drawn out into a lengthened tubular cord, around which 
the lobules are clustered in a spiral manner, and resemble knots on 
a cord, or a string of beads. 

The internal cavity or reservoir, which is most commonly a 
lengthened canal, but sometimes a space of moderate breadth, has 
a similar structure to the walls of the lobules, the external fibrous 
membrane being thicker and stronger, and the granular substance 
thinner, and provided with a plexus of large vessels. On its in- 
ternal surface are seen the apertures or “pores” of the “ pouches” 
and “‘secretory cells,” each pore being surrounded by a vascular 
mesh, which forms a slightly prominent rim; but there is no epi- 
thelium, and nothing analogous in structure to a mucous mem- 
brane. 

The contents of the cavity of the thymus are, a whitish and milky 
albuminous fluid, slightly acid, and containing in suspension an 
abundance of free nuclei, with isolated cells, and when the gland is 
on the decline, certain peculiar bodies, first noticed by Hassall, and 
named concentric corpuscles. The free nuclei are globular and oval 
in form, uneven in outline, various in size, and provided with a 
small central nucleus. The concentric corpuscles, which appear 
with the decline of the gland, have a thick concentrically striated 
cell-membrane and granular contents, while others much larger 
consist of several of the former enclosed in a common envelope, also 
concentrically striated. They are met with near the wall of the 
cavity, and probably result from some alteration of the elements 
of the granular substance associated with the degeneration of the 

land. They are allied to the bodies termed corpora amylacea, 
Esinat in the brain. 

The Arteries of the thymus gland are derived from the internal 
mammary, superior thyroid and inferior thyroid. The Veins ter- 
minate in the left vena innominata, and some small branches in 
the thyroid veins. The Nerves are minute, and derived chiefly, 
Birpigh tha internal mammary plexus, from the superior thoracic 

anglion of the sympathetic. Sir Astley Cooper also saw a branch 
Bom the junction of the pneumogastric and sympathetic pass to 
the side of the gland. 

The Lymphatics terminate in the general union of the lymphatic 
vessels at the junction of the internal jugular and subclavian vem. 
Sir Astley Cooper injected them once only in the human foetus, 
but in the calf he finds two large lymphatic ducts, which com- 
mence in the upper extremities of the glands, and pass downwards . 
to terminate at the junction of the jugular and subclavian vein at 
each side. These vessels he Sraiier to be the “ absorbent ducts of 

Z% 


708 FETAL HEART. 


the glands, ‘thymic ducts ;’ they are the carriers of the fluid 
from the thymus into the veins.” 
Sir Astley Cooper concludes his ana- 
Fig. 368.* tomical description of this gland with the 
following observations :—“ As the thymus 
secretes all the parts of the blood, viz., 
albumen, fibrine, and particles, is it not 
probable that the gland is designed to 
prepare a fluid well fitted for the foetal 
growth and nourishment from the blood 
of the mother, before the birth of the 
foetus, and, consequently, before chyle is 
formed from food P—and this process 
continues for a short time after birth, the 
quantity of fiuid secreted from the thy- 
mus gradually declining as that of chyli- 
fication becomes perfectly established.’ 


FETAL LUNGS, 


The Langs, previously to the act of 
inspiration, are dense and solid in struc- 
ture, and of a deep red colour. Their 
specific gravity is greater than water, in 
which they sink to the bottom; whereas 
lung which has respired will float upon 
that fluid. The specific gravity is, how- 
ever, no test of the real weight of the 
lung, the respired lung being actually 
heavier than the foetal. Thus the weight of 
the foetal lung, at about the middle period 
of uterine life, is to the weight of the body 
as 1 to 60.¢ But after respiration, the 
relative weight of the lung to the entire 
body is 1 to 30. 


FETAL HEART. 


The Heart of the foctus is large in proportion to the size of the 
body ; it is also developed very early, representing at first a simple 
vessel, and undergoing various degrees of complication until it 
arrives at the compound character which it presents after birth. 
The two ventricles form, at one period, a single cavity, which is 
afterwards divided into two by the septum ventriculorum. The two 


* Course and termination of the “absorbent ducts” of the thymus of the 
calf; from one of Sir Astley Cooper’s preparations. 1. Internal jugular veins. 
2. Superior vena cava. 3. Thoracic duct, dividing into two branches, which 
reunite previously to their termination in the root of the left jugular vein. 
4. The two thymic ducts; that on the left side opens into the thoracic duct, 
that on the right into the root of the right jugular vein. 

Cruveilhier, ‘‘ Anatomie Descriptive,” vol. ii. p, 621. 
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auricles communicate up to the moment of birth, the septum being 
coe and leaving a large opening between them, the foramen 
ovale. 

The Ductus arteriosus is another peculiarity of the foetus con- 
nected with the heart; it is a communication between the left pul- 
monary artery and the arch of the aorta. It degenerates into a 
fibrous cord after birth, from the double cause, of a diversion in 
the current of the blood towards the lungs, and from the pressure 
of the left bronchus, caused by its distension with air. 


VISCERA OF THE ABDOMEN. 


At an early period of uterine life, and sometimes at the period 
of birth, as I have twice observed in the imperfectly developed 
foetus, two minute fibrous threads may be seen passing from the 
umbilicus to the mesentery. These are the remains of the omphalo- 
mesenteric vessels. ; 

The Omphalo-mesenteric are the first developed vessels of the 
germ: they ramify on the vesicula umbilicalis, or yelk-bag, and 
supply the newly-formed alimentary canal of the embryo. From 
them, as from a centre, the general circulating system is produced. 
After the establishment of the placental circulation they cease to 
carry blood, and dwindle to the size of mere threads, which may 
be easily demonstrated in the early periods of uterine life; but are 
completely removed, excepting under peculiar circumstances, at a 
later period. 

The Alimentary canal is developed from the inferior and middle 
layer of the germinal membrane; the former, producing the mucous 
membrane with its epithelium and glands; the latter, the muscular 
and serous coat, together with the vessels and nerves. 

The Stomach is of small size, and the great extremity bul little 
developed. It is also more vertical in direction the earlier it is 
examined, a position that would seem due to the enormous magni- 
tude of the liver, and particularly of its left lobe. 

The Appendix vermiformis ceci is long and of large size, and is 
continued directly from the central part of the cul-de-sac of the 
cecum, of which it appears to be a constricted continuation. This 
is the character of the appendix czeci in the higher quadrumana. 

The large intestines are filled with a dark green viscous secretion, 
called meconium (pnxev, poppy), from its resemblance to the 
inspissated juice of the poppy. 

The Pancreas is comparatively larger in the foetus than in the 
adult. 

The Spleen is comparatively smaller in the foetus than in the 
adult. It is developed at the end of the second month in the fetal 
mesogastrium, from the middle layer of the germinal membrane ; 
it is somewhat lobulated at first, and whitish in colour, but soon 
becomes red and abundant in vessels. 
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FETAL LIVER. 


The Liver is the first formed organ in the embryo, consisting 
primarily of two small masses of cells, appertaining, the one to the 
epithelial, the other to the fibrous coat of the intestine. The cells 
rapidly increase in number, the epithelial cells forming solid eylin- 
ders which ramify and anastomose with each other, and finally con- 
stitute the secretory portion of the gland; the other cells, included 
within the network of the former, constituting the areolar and yas- 
cular structure of the organ. Subsequently the solid cylinders are 
hollowed in their interior, and form the biliary ducts. Dr. Hand- 
field Jones considers the liver to take its origin independently of 
the intestine, namely, from the gall bladder, which is at first solid, 
like the columns of cells above described, and gives off two branches, 
one to join the intestine, while the other is developed into the liver. 
At the third week the liver fills the whole abdomen, and is one-half 
the weight of the entire embryo. At the fourth month the liver is 
of immense size in proportion to the bulk of the foetus. At birth, 
it is of very large size, and occupies the whole upper part of the 
abdomen. The left lobe is as large as the right, and the faleiform 
ligament corresponds with the middle line of the body. The liver 
diminishes rapidly after birth, probably from obliteration of the 
umbilical vein. 


KIDNEYS AND SUPRA-RENAL CAPSULES. 


The Kidneys present a lobulated appearance in the foetus, which 
is their permanent type among some animals, as the bear, the otter, 
and cetacea. 

The Supra-renal capsules are organs which appear, from their 
early and considerable development, to belong especially to the 
economy of the footus. They are distinctly formed at the second 
month of embryonic life, and are greater in size and weight than 
the kidneys. At the third or fourth month, they are equalled in 
bulk by the kidneys; and at birth are about one-third less than 
those organs. 


WOLFFIAN BODIES. 


These are peculiar reddish masses which in the early embryo 
oceupy the place of the urino-genital organs. In the human fetus 
they reach their full development about the fifth week after con- 
ception ; after which, as the kidneys and genital organs become 
evolved, they wither, so that by the end of the third month of 
utero-gestation no trace of them can be observed. 

They are placed on each side of the vertebral column, and extend 
from the lower part of the abdomen upwards to the heart; they 
are behind the peritoneum, and are held in place by folds of that 
membrane, one of which receives the name of the ligament of the 
Wolfian body. In structure each consists of a number of minute 
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tubules, which terminate internally in dilatations resembling closely 
the Malphigian capsules of the kidney ; externally they communicate 
with a common duct 
called the Wolffian duct. Fig. 369.* 
The ducts of the two 
sides unite after they 
leavethe Wolffian bodies, 
and form a common tube 
which opens into the 
cavity of the allantois; 
they contain a fluid | 
which resembles urine. 
About the time that 
the Wolffian bodies be- 
in to wither, a line of 
Pataus appears on the 
surface of each, which at 
length becomes a tube 
with a somewhat dilated 
upper end; these tubes 
are the Miillerian ducts. 
The two ducts pass 
down at first in front of 
the Wolffian ducts, but 
afterwards get behind 
them, they then unite 
and terminate in the 
lower part of the allan- iw 
tois, which is called the e” | 
wro-genital sinus. Peay 
e kidneys, ovaries, 
and testicles are not developed from the Wolffian bodies, but 
from new blastema which appears behind and internal to them; 
there seems, however, reason to believe that the vasa aberrantia 
and coni vasculosi of the epididymis originate in the tubules of 
the Wolffian body. The Wolffian duct becomes the vas deferens 
in the male, but in the human female is completely obli- 
terated; in certain animals, as the sow, it is found as the duct 
of Gaertner. The upper part of the Miillerian duct is represented 
in the male by the hydatid of Morgagni, and the lower united portion 
by the sinus pocularis ; the intermediate free portion is obliterated. 
In the female the ducts obtain a greater development, their upper 
ununited part forming the Fallopian tubes, and their lower united 
part the uterus. 


* Diagram of the Wolffian bodies, 1, Supra-renal capsule. 2. Kidney. 3. 
Ovary or testicle. 4. Wolffian body. 5. Wolffian duct. 6. Miillerian duct. 
7. Genital cord. 8. Uro-genital sinus. 9. Rectum. 
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VISCERA OF THE PELVIS. 


’ The Bladder in the foetus is long and conical, and situated 
altogether above the upper border of the ossa pubis, which are as 
yet small and undeveloped. It is, indeed, an abdominal viscus, and 
is connected superiorly with a fibrous cord, called the wrachus, of 
which it appears to be an expansion. 

The Urachus is continued upwards to the umbilicus, and becomes 
connected with the umbilical cord. In animals it is a pervious 

‘ duct, and is continuous with one of the membranes of the embryo, 
the allantois. It has been found pervious in the human foetus; 
and the urine has been known to pass through the umbilicus. 
Calculous concretions have also been found in its course. 

The Uterus in the early period of embryonic existence, appears 
bifid, from the large size of the Fallopian tubes, and the small 
development of the body of the organ. At the end of the fourth 
month, the body assumes a larger bulk, and the bifid appearance is 
lost. The cervix uteri in the foetus is larger than the body of the 
organ. 

The Ovaries are situated, like the testicles, in the lumbar region, 
near the kidneys, and descend from thence, gradually into the 
pelvis. 

TESTES. 


The Testicles in the embryo are situated in the lumbar regions, 
immediately in front of and somewhat below the kidneys. The 
have, connected with them inferiorly, a peculiar structure, whic 
assists in their descent, and is called the gubernaculum testis. 

The Gubernaculwm is a soft and conical cord, composed of areolar 
tissue, containing in its areole a gelatiniform fluid. In the abdomen 
it lies in front of the psoas muscle, and passes along the spermatic 
canal, which it serves to distend for the passage of the testis. It 
is attached by its superior and larger extremity to the lower end of 
the testis and epididymis, and by the inferior extremity te the 
bottom of the scrotum. The gubernaculum is surrounded by a 
thin layer of muscular fibres, the cremaster, which pass upwards 
upon this body to be attached to the testis. Inferiorly the mus- 
cular fibres divide into three processes, which, according to Curling, 
are thus attached: “The external and broadest is connected to 
Poupart’s ligament in the inguinal canal; the middle forms a 
lengthened band, which escapes at the external abdominal ring, 
and descends to the bottom of the scrotum, where it joins the 
dartos; the internal passes in the direction inwards, and has a firm 
attachment to the os pubis and sheath of the rectus muscle. Be- 
sides these a number of muscular fibres are reflected from the 
internal oblique on the front of the gubernaculum.” 

The Descent of the testicle is gradual and progressive. Between 
the fifth and sixth month it has reached the lower part of the psoas 
muscle, and, during the seventh, makes it way through the spermatic 
canal, and descends into the scrotum. 
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While situated in the lumbar region, the testis and gubernaculum 
are placed behind the peritoneum by which they are invested upon 
their anterior surface and sides. As they descend the investing 
peritoneum is carried downwards with the testis into the scrotum, 


Fig. 370.* Fig. 371.4 


forming a lengthened pouch, which by its upper extremity opens 
into the cavity of the peritoneum. The upper part of this pouch, 
being compressed by the spermatic canal, is gradually obliterated, 
the obliteration extending downwards along the spermatic cord 
nearly to the testis. That portion of the peritoneum which imme- 
diately surrounds the testis is, by the above process, cut off from 
its continuity with the peritoneum, and is termed the tunica 
vaginalis; and as this membrane must be obviously a shut sac, 
one portion of it investing the testis, and the other being reflected 
so as to form a loose bag around it, its two portions have received 
oo appellations of tunica vaginalis propria, and tunica vaginalis 
reflexa. 

Much difference of opinion obtains as to the means by which the 
descent of the testicle is effected, Curling and others believing it to 
result from the traction of the muscle of the gubernaculum, the 
cremaster, while Cleland positively denies that such traction takes 

lace. If it be not the result of the action of the cremaster, it is 
vificult to assign any other agency. 


* Diagram illustrating the descent of the testis. 1. Testis. 2, Epididymis. 
8, 3. Peritoneum. 4. Pouch formed around the testis by the peritoneum, the 
future cavity of the tunica vaginalis. 5, Pubic portion of the cremaster at- 
tached to the lower part of the testis. 6. Portion of the cremaster attached to 
Poupart’s ligament. The mode of eversion of the cremaster is shown by these 
lines. 7. Gubernaculum attached to the bottom of the scrotum. 8, 8. Cavity 
of the scrotum, 

+ In this figure the testis has completed its descent. The gubernaculum is 
shortened to its utmost, and the cremaster completely everted. The pouch of 
peritoneum above the testis is compressed so as to form a tubular canal, z. 
A dotted line marks the point at which the tunica vaginalis will terminate 
superiorly ; and the figure 2 its cavity. 3. Peritoneal cavity. 
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AsDOoMEN (Lat. abdo, I conceal). The inferior cavity of the trunk, con- 
taining the stomach, intestines, liver, Xc. 

Aspuctor (Lat. abduco, 1 draw from). A muscle which carries the limb 
away from the middle line of the body, or the digits from the middle 
line of the foot or hand. Abduction. 

AceTaBoLum (Lat. acetabulum, a vessel for holding vinegar). The cup- 
Pilg cavity of the innominate bone, which receives the head of the 

emur. 

AcrRomIon (Gk. depov, the extremity, and dpoc, the shoulder). The 
part of the scapula which forms the tip of the shoulder. 

Appuctor (Lat. adduco, I draw to). A muscle which carries the limb 
towards the middle line of the body, or the digits towards the middle 
line of the foot or hand. Adduction. 

ALVEOLI (Lat. alveus, a cavity). The sockets for the teeth. 

Amnion (Gk. dpuvdc, a lamb). One of the membranes of the embryo. 
“The name appears to have been derived from its softness to the 
touch.”—Hoblyn. 

AMPHIARTHROSIS (Gk. audi, both, and dpOpdy, a joint). An articulation 
by means of some intervening substance, as that between the bodies 
of the vertebre. 

Anastomosis (Gk. ava, by, and croud, a mouth), The inter-communi- 
cation of vessels. 

Anatomy (Gk. ava, through, and réuvw, I cut). The Greek equivalent 
of ‘‘ Dissection.” 

Awnconeus (Gk, dycwy, the elbow). A muscle situated near the elbow. 

ANNULUS (Lat. annulus, aring). A circle or ring. 

AntTI—as in anti-tragus, anti-heliz, &c. (Gk, ayri, against). Opposite, or 
opposed to. 

Antrum (Lat. antrum, a cave). The cavity in the superior maxillary 
bone. 

Aorta (Gk, deow,I take up or carry). The chief artery of the body. 

Apongurosis (Gk. a6, from, and vevpov, a nerve). A tendinous expan- 
sion so called because the early anatomists did not distinguish 
between tendons and nerves. 

Apopuysis (Gk. d7é, from, and gvw, I grow). A projection from the 
surface of a bone. 

Aracunor (Gk. dpdyvn, a spider’s web, and ¢idoc, like). The middle 
membrane of the brain. 

ARxoxa (Lat. diminutive of area, a void space). Term applied to the 
interspaces in fibrous tissue. 

Artery (Gk. aj, air, and repéw, I keep). A vessel carrying blood from 
the heart. The ancients supposed the arteries contained air, and 
hence the name. 
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Arturopia (Gr. dp@pov, a joint). An articulation which admits of a 
gliding movement. 

ARTICULATE (Lat. articulus, a joint). To join together. Articulation. 

ARYTENOID (Gk. dptéraua, a pitcher, and ¢idoc, like). Name given to 
two of the cartilages of the larynx, from the supposed resemblance of 
the two together to the mouth of a pitcher. 

AstTRAGALUS (Gk. dorpdyadoe, a die). One of the bones of the tarsus. 

Attas (Gk. rhdw, I sustain). The vertebra which supports the head. 

ATTOLLENS (Lat. attollo, I raise up). Raising. The attollens aurem 
raises the ear. 

ATTRAHENS (Lat. ad, to, and traho, I draw). Drawing towards. The 
anterior extrinsic muscle of the ear is so called because it pulls the ear 
forwards. 

Avupirory (Lat. audio, I hear). Belonging to the ear. 

AURICLE (Lat. auricula, a little ear). The two superior cavities of the 
heart are so called because of their appendices which look like ears. 

Azyeos (Gk. a, without, and Zvyéc a yoke). Without fellow ; that is to 
say, single. 


Bacrtuary (Gk. Barrnpia, a staff). The layer of rods and cones of the 
retina is sometimes called the bacillary layer. 

BASILAR (Lat. basis, a base). Belonging to the base of the brain or skull. 

Bastuic (Gk. Bavuxdc, royal). A vein of the arm is call basilic because 
of its importance. 

Biceps (Lat. bis, twice, and caput, a head). Muscles having two heads 
receive this name. 

Bicuspip (Lat, bis, twice, and cuspis, a point). Teeth having two cusps 
or points. 

Bracuia. (Gk. Bpayiwy, the arm). Belonging to the arm. 

Brancuiat (Gk. Boayyia, the gill ofa fish). The branchial arches of the 
human embryo are so named because they correspond to those which 
support the gills in fishes. 

Breema (Gk. Bpéyw, I moisten). Synonymous with fontanelle. 

Broncut (Gk. Bedyyxoc, the windpipe). The tubes which convey the air 
from the trachea to the lungs. 

BuccrinaTor (Lat. buccina, a trumpet). The muscle which is used in 
blowing. 

Bursa (Lat. bursa, asac). A closed sac containing fluid and intended 
to ward off pressure. 


Cacum (Lat. cecus, blind). Any cul-de-sac is called caecum. 

CaLcANEUM (Lat. cal, the heel). The heel bone. 

CANALIcULUS (Lat. diminutive of canalis, a canal.) A small canal. The 
term is applied to the minute canals of bone, and to the passages 
which carry away the tears. 

Canine (Lat. canis, a dog). ‘The so called canine teeth are largely 
developed in the dog. 

Cantu (Gk. cavOéc, the angle of the eye). The angles formed by 
the junction of the eyelids. 

CAPILLARIES (Lat. capillus, a hair). The minute vascular tubes in the 
tissues. 

Carpiac (Gk. rapdia, the heart). Belonging to the heart. 

Carpus (Gk. capzéc, the wrist). The bones of the wrist. 

CaRuUNCULA (Lat, diminutive of caro, flesh). A small flesh-like body. 
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CaveRNovS (Lat. cavus, hollow). Hollow channels or cavities are called 
cavernous. 

CremEntuM (Lat. cementum, cement). The substance which forms the 
exterior of the fang of a tooth. 

Centrum (Lat. centrum, the centre). The body of a vertebra. 

CrpHaric (Gk. cedady, the head). Belonging to the head. 

CEREBELLUM (Lat. diminutive of cerebrum, the brain). The lesser brain. 

Cervicat (Lat. cervix, the neck). Belonging to the neck. 

CutasMa (Gk. yiacpa, the mark or figure of X). The commissure of the 
optic nerves. 

CxHoLepocuus (Gk. yon, bile, and déyopat, I receive). Conveying bile. 

CuHorion (Gk. xyéproyv, skin or leather). One of the membranes of the 
embryo. 

CHororp (Gk. yéproy, the chorion, and éidoc, like.) Term applied to the 
middle coat of the eye from its vascularity. 

Cuy.o-poreTic (Gk. yudéde, juice, that is to say, chyle, and zoéw, I make). 
Chyle-producing. 

CuaAvictE (Lat. clavis, a key). The collar bone. 

Cierpo—as in cleido-mastoid (Gk. dsic, akey). Belonging to the clavicle. 

Cuinorp (Gk. cian, a bed, and éidoc, like). The processes which border 
the sella turcica are so called because they bear some resemblance to 
the posts of a bedstead. 

Cxrrorts (probably from Gk. cevw, I shut up). The homologue in the 
female of the penis of the male. 

Coccyx (Gk. réxccvé, a cuckoo). The last bone of the vertebral column 
inman. It is supposed to resemble a cuckoo’s beak. 

Cocuiea (Gk. céyoc, a shell-fish). A spiral cavity in the internal ear. 

Catac (Gk. roidua, the belly). Belonging to the belly. 

Conon (Gk. eaXov, the colon). The large intestine. 

ConcHa (Gk. xévyn, a shell). The central parts of the external ear. 

ConDyLE (Gk. xévdvAo¢, a knuckle). Term applied to certain articular 
osseous processes. 

Consunctiva (Lat. con, together, and jungo, I join). The mucous 
membrane of the front of the eye, which connects the lids with the 
eyeball. 

pi ba (Gk. kévoc, a cone, and -eidoc, like). A cone-shaped portion of 
the coraco-clavicular ligament is thus called. 

Coracorp (Gk. cépaé, a raven, and ¢idog, like). A process of the scapula 
supposed to resemble a raven’s beak. 

CorNEA (Lat. corneus, horny). The anterior, transparent part of the eye. 

Cornva (Lat. cornu, a horn). Processes which project like horns. 

Coronary (Lat. corona, a crown). Forming a circlet like a crown. 

CoronoiD (Gk. copy, a crow, and sidog, like). Term applied to curved 
processes of bone, supposed to resemble a crow’s beak. 

Costa. (Lat. costa, a rib). Belonging to the ribs. 

Coryior (Gk. cortAn, a cup, and éidoc, like). The cup-shaped cavity 
which receives the head of the femur. 

Corpus cALLosum (Lat. corpus, a body, and calloswm from callus, hard). 
A commissure of the brain. 

Cranium (Gk. cpaviov, the skull). The skull. 

CREMASTER (Gk. kpgudw, I suspend). The suspensory muscle of the testicle. 

Cricor (Gk. kpixog, a ring, and eidog, like), One of the cartilages of the 

DX. 
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Crist (Lat. crista, a crest). A crest or ridge of bone. 

Crus (Lat. crus, a leg). A process or peduncle of the brain. Crural— 
crureus. Belonging to the leg. 

Cusor (Gk. céBoc, a cube, and eidog, like). A cube-shaped bone. 

CuNEIFORM (Lat. cuneus, a wedge, and forma, shape). Wedge-shaped. . 

Cystic (Gk. réoric, a bag). Belonging to the urinary or gall-bladder, 


Darros (Gk. daproc, flayed). The subcutaneous layer of the scrotum. 

Dexrorp (Gk. A, and eidog, like). The muscle so named is shaped like 
the Greek letter D. 

Dearne (Lat. dens, a tooth). The structure which forms the bulk of a 

ooth. 

Derma (Gk. déppa, the skin), The true skin. 

Dispuracm (Gk. dué@paypa, a partition wall). The muscle which 
separates the cavity of the abdomen from that of the thorax. 

DrartHRosis (Gk. dig, twice, and dpOpor, a joint). A joint with a 
moderate degree of motion. 

Digastric (Gk. dic, twice, and yaorio, belly). A two-bellied muscle. 

Dipio# (Gk. durdbve, double). The osseous tissue between the two 
tables of the skull. : 

Dissxct (Lat. disseco, I cut to pieces). 


EMvULGENT (Lat. emulgeo, I milk, or drain out), Term applied to the 
renal arteries. | 

Enamen (Lat. enamel). The hard substance covering the crown of a 
tooth, 

Enarturosis (Gk. éy, in, and do8pov, a joint). A ball and socket 
joint, in which the rounded head of one bone is received into the 
cup-shaped socket of another. 

EncEePHAton (Gk. év, in, and cepady, the head). The brain. 

Enpocarpium (Gk. évdov, within, and «apdéa, the heart). The lining 
membrane of the heart. g 

Enposteum (Gk. évdov, within, and d¢reoy, a bone). The membrane 
which lines the interior of long bones. 

Enstrorm (Lat. ensis, a sword, and forma, shape). The terminal piece 
of the sternum. ; 
Epniprium (Gk. é¢iamor, a saddle). ‘The ridge forming the back of 

the sella turcica is called dorswm ephippit. 

Eprpermis (Gk. éi, upon, and dépya, the skin). The superficial layer 
of the skin, 

Eprpipymis (Gk. ézi, upon, and didupdc, the testicle). A small Jobule 
connected with the testicle. 

Epicastric (Gk. éé, upon, yaorno, a belly). Applied to the arteries 

of the abdominal wall, and to the upper region of the abdomen. 

Epiatortis (Gk. éi, upon, and yAorric, the glottis). The i 
which closes the glottis in deglutition. 

Eprpnysis (Gk. iwi, upon, and gv, I grew The portions of long 
bones which grow by centres distinct from that of the shaft. 

Epretorc (Gk. ézi, upon, and méw, I sail). Belonging to the omentum, 
this being called epiploon. 

Eerruerrum (Gk. éxi, upon, and @addw, I grow). So called because it 
generally forms the superficial layers of tissues. 

Erumor (Gk. 79u6¢, a sieve, and ¢idoe, like), A bone so called from 
the perforations in its horizontal plate. Z 
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Faucrror (Lat. falz, a scythe or sickle, and forma, shape). Having a 
crescentic form and sharp edge, like a sickle. Falx. 
Fascia (Lat. fascia, a bundle). A sheet composed of bundles of fibrous 

; tissue. 

Femur (Lat. femur). The thigh-bone. 

Fenestra (Lat. fenestra, a window). Term applied to the openings 
between the internal and middle ear. 

Frevra (Lat. fibula, a buckle). The lesser bone of the leg. 

Fiver (Lat. fimbrie, fringes). The fringes of the Fallopian tube. 

Fioccutus (Lat. diminutive of floccus, a lock of wool). The part of the 
cerebellum on which the pneumogastric nerve lies. 

Fouuicte (Lat. dim. of follis, a bag) Small cavities with open 
mouths. 

FoONTANELLES (Lat. fons, a fountain). The spaces between the cranial 
bones in the foetus. 

ForAMEN (Lat. foro, I pierce). A hole. 

heroes (Lat. fornix, an arch or vault). An arched commissure of the 

rain. 

Fourcuette (Fr. fowrchette, a fork), The thin fold which connects the 
labia majora posteriorly. 

Fovza (Lat. fovea, a pit). A shallow depression. 

Fran (Lat. frenum, a bridle). Bands of mucous membrane. 

Funvus (Lat.). The bottom. 

Funetrorm (Lat. fungus, and forma, shape). Shaped like a mushroom. 


GaLacropHorus (Gr. yd\a, milk, and gépw, I carry). Term applied to 
the ducts of the mammary gland. 

GANGLION (Gk. yayyhuoy, a tumour or enlargement). A nerve centre. 

Gastric (Gk. yaornp, the stomach). Belonging to the stomach. 

GasTROCNEMIUS (Gk. yaorno, the belly, and «yyy, the leg). The 
muscle which forms the bulk of the bellied part of the leg. 

Gems (Lat. dim. of geminus, double). Twin muscles. 

GENIAL (Gk. yévecov, the chin), Belonging to the chin. 

GENICULATE (Lat. geniculum, a little knee). A ganglionic swelling on a 
bend of the facial nerve is called geniculate. 

GENIO-HYO-GLOSSUS Nes yévaov, the chin; yAdooa, the tongue). A 
muscle thus called is attached to the chin, hyoid bone, and tongue. 

Gento-Hyorp. A muscle attached to the chin and hyoid bone, 

GineLymus (Gk. yuvyAvpdc, a hinge). A hinge-joint. 

Gans (Lat. glans, an acorn). The extremity of the penis or clitoris. 

Geno (Gk. yj, a socket, and ¢«idog, like). The articular cavities 
of the temporal bone and scapula are so called. 

Guosus (Lat. globus, a ball). Term applied to parts of the epididymis. 

GLoMERULUS (Lat. glomus, a ball of thread). Like a ball of thread. 
The term is applied to the vascular tufts of the kidney. 

Giosso-—as in glosso-pharyngeal, hypoglossal, &. (Gk. yAdéooa, the 
tongue). Belonging to the tongue. 

Grortis (Gk. yAwrric). The mouth of the wind-pipe. 

Guiutzus (Gk. ydourdc, the buttock). The name given to the chief 
muscles of the buttock. 

Gompnosis (Gk. youdog, a nail). A nail-like articulation, as that of the 
teeth with the jaws. 

Graciis (Lat. gracilis, slender). A long, thin muscle of the thigh. 
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GUBERNACULUM (Lat. guberno, I steer or guide). The term is applied 
to the cord which guides the testicle in its descent. 

GusratTory (Lat. gusto, I taste). Connected with taste. 

Gyrus (Gk. yipog, a ring). A convolution. 


Hamat (Gk. aia, blood). Containing the blood vessels. 

HamorrHOoIDAL (Gk. aiva, blood, and péw, I flow). The term is ap- 
plied to those vessels which bleed in piles. 

Hamutar (Lat. hamus, a hook). Hook-shaped. 

Harmonta (Gk. apeiv, to adapt). An articulation in which the bones 
are joined together without serration of the edges, or the interven- 
tion of cartilage. 

HeEtico-rreMA (Gk. @c%, a spiral, and rpjjpa, a hole). The hole between 
the two scale of the cochlea, 

Hewrx. Hevicrne (Gk. fAré, a spiral). Having a spiral form. 

Hepatic (Gk. #7ap, the liver). Relating to the liver. 

Hiatus (Lat. hio, I open). An irregular opening. 

Hrepocampus (Gk. imrzocapuroc, a sea-horse). Convolutions of the brain 
supposed to resemble a sea-horse, are so called. 

HyainE (Gk. dadog, glass). Transparent and apparently structureless. 

Hyor (Gk. v, the letter upsilon, and éido¢ like). The hyoid bone is so 
named from its shape. 

Hyroaastric (Gk. id, under, and yaorjo, the stomach). Beneath the 
stomach. 

Hypoetossa (Gk. i276, under, and yAéooa, the tongue). Beneath the 
tongue. 

pee a (Gk. 76, under, and @évap, the palm). 


ILzeum (Gk. eitew, I roll). A part of the small intestine. 

In1Ac (Lat. ia, the flanks), Belonging to the ilia or flanks. 

Ineuinat (Lat. inguen, the groin). Belonging to the groin. 

Ints (Gk. iovc, the rainbow). The iris of the eye is called so from its 
bright colours. 

Iscuium (Gk. icxioy, the hip). The hip bone. Ischiatic. 


JEJUNUM (Lat. jejunus, empty). Part of the small intestine. 


LABYRINTH (Gk. AaBspwvP0c, a maze). The internal ear. 

Lacun# (Lat. lacus, a lake). Small cavities. 

Lamppomat (Gk. A, the letter lambda, and ¢idoc, like). The suture 
between the occipital and parietal bones is so called. 

Larynx (Gk. A\dovvé, the larynx). The upper part of the windpipe. 

Ligament (Lat. ligo, I bind). A fibrous bandh connecting two or more 
structures. 

Lrncuat (Lat. lingua, a tongue). Relating to the tongue. 

Lumpricazes (Lat. dumbricus, an earth worm). Small muscles of the 
fingers. 

Lusene (Lat: wna, the moon). The small white portion at the root of 


the nail. 
ee (Lat, lympha, water). Vessels which carry a transparent 
uid. 


Matar (Lat. mala, the cheek). Belonging to the cheek. 
MALLEOLAR (Lat. malleolus, the ankle), Belonging to the ankle.. 
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MAsseter (Gk. paoodopat, I chew). One of the chief muscles of masti- 
cation. 

Mastor (Gk. paorée, a nipple, and dog, like). A prominence which 
resembles the nipple. 

MAXxiLiary (Lat. mazilla, a jaw). Belonging to the jaws. 

Meartus (Lat. meo, I pass), An opening. 

MeptAstinum (Lat. medius, middle, and sto, I stand). A space in the 
middle line of the body, between the two pleural sacs. 

pees (Lat. medius, middle). Marrow, situated in the middle of 

ones. 

Meninces (Gk. pijuyt, a membrane). The membranes of the brain. 
Meningeal. 

MenTAt (Lat. mentum, the chin). Belonging to the chin. 

Meszntery (Gk. pécoc, middle, and évvepor, intestine). The membrane 
which is attached to the middle of the small intestines. Mesenteric. 

Mestat (Gk. péooe, middle). In the middle line. 

MEso-, as in meso-colon, meso-cecum, &c. (Gk. pécoc, middle), Amem- 
brane attached to the middle of the viscera in question. 
TA-, aS in metacarpus, metatarsus (Gk. pera, beyond). Distal to the 
carpus and tarsus. 

Mopiouus (Lat. modiolus, the nave of a wheel). The central osseous 
column of the cochlea. 

Mo.ar (Lat. mola, a mill): Grinding teeth. 

Myto-nyorw (Gk. ytAy, a mill). Attached to the lower jaw (part of the 
**mill”) and the hyoid bone. 

Myor:s (Gk. pic, a muscle, and ¢idoc, like). Platysma myoides. 

Myrrirorm (Gk. piproc, a myrtle-berry ; Lat. forma, shape). A fossa 
on the superior maxillary bone, is so called from its shape. 


Nasu (Lat. nasus, the nose). Belonging to the nose. 

NAvVIcuLaAR (Lat. navicula, a small ship). Synonymous with scaphoid. 

NorocnorD (Gk. véroc, the back, and yopdy, a string or cord). The 
first appearance of a vertebral column in the embryo. 

Nuctevs (Lat. nucleus, a kernel). A body usually found in the centre 
of a cell. 


OpruRAToR (Lat. obtwro, I stop up). An aperture in the innominate 
bone, which in the recent state is nearly closed by membrane. 

OccrpiraL (Lat. occiput, the back of the head). Belonging to the back 
of the head. 

OpontorD (Gk. ddov¢, a tooth, and eidoc, like). Resembling a tooth. 

(sopHacus (Gk. oiw, meaning ¢épw, I bear, and gayew, to eat). The 
tube which conveys food to the stomach. 

OLECRANON (Gk. Gdévn, the elbow, and «pavov, the head). The tip of 
the elbow. 

OmENtTUM (Lat. omentum, the caul). The membrane of the intestines. 

Omo-Hyorp (Gk. dpoc, the shoulder). Attached to the shoulder and the 
hyoid bone. 

OprERcULA (Lat. opercula, lids). Coverings of the dental follicles, 

OpxHTHALMIC (Gk. 6¢0adpéc, the eye). Belonging to the eye. 

Ostrotocy (Gk. daréov, a bone, and Adyoc, a discourse). A description 
of bones, : 

A 
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Oric (Gk. od¢, gen. durée, the ear), A small ganglion near the ear. 

Oroconta (Gk. od¢, gen. wuréc, the ear, and kéme, dust). Small 
calcareous particles found in the internal ear. 

Oro.irus (Gk. odc, ear, and AiPoc, a stone). Synonymous with otoconia. 

Ovaries (Lat, ovum, an egg). The representatives in the female of the 
testicles of the male. 


PALPEBR& (Lat. palpebro, I wink). The eyelids. 

PAMPINIFORM (Lat. pampinus, a tendril). Term applied to a plexus of 
veins of the testicle. 

PANCREAS (Gk. ay, all, and rpéac, flesh), The sweet-bread. 

Parorip (Gk. zapa, near, and ov¢, durog, the ear). The salivary gland 
situated just in front of the ear. 

PATELLA (Lat. patella, a small pan). The knee-pan. 

PEcTINEAL (Lat. pecten, the pubic bone). Name given to the prominences 
of the pubic bone. Pectineus. : 

Pexvis (Lat. pelvis, a basin). The osseous girdle which contains the 
internal organs of generation. 

Pericarpium (Gk. zepi, around, and xapdia, the heart). The mem- 
brane which surrounds the heart. 

Perin£uM (Gk. wepi; around; and vaiw; I am situated). The space 
between the anus and scrotum, or anus and vagina. 

Pzriostrum (Gk. zepi, about, and édcreov, a bone). The membrane 
which covers the outside of a bone. 

Perrroneum (Gk. zeoi, about, and reivw, I stretch). The membrane 
which lines the abdomen and covers the intestines. 

PERONEAL (Gk. wep6vn, the pin of a buckle). Belonging to the fibula. 

Prrrous (Gk. zérpa, a rock). The hard part of the temporal bone. 

PHALANGES (Gk. gadayé, a rank of soldiers), The bones of the fingers 
or toes. 

PHARYNX (Gk. gdpvyt, the pharynx). The upper part of the food 

assage. 

Punanic. (Gk. gofnv, the mind). Belonging to the diaphragm. The 
ancients supposed the diaphragm to be the seat of the mind, and 
hence they called it phrenes. 

Pinna (Lat. pinna, a feather). The expanded part of the external ear. 

PistrorM (Lat. pisum, a pea). A bone of the wrist shaped like a pea. 

Prrvitary (Lat. pituita, the secretion of the nostrils). The gland thus 
named was so called because it was erroneously supposed to be the 
source of the nasal mucus. : 

Puacenta (Lat. placenta, a cake). The after-birth. 

PiatysmMA (Gk. zAdrvopa, a plate). See MyorpEs. 

PieurA (Gk. wAevpd, side). A membrane which covers the inside of the 
ribs, and the outside of the lungs. 

Pyevmogastric (Gk. rrveipwrv, the lung, and yaorfp, the stomach). 
The great nerve distributed to the larynx, lungs, heart, and stomach. 

PoprirHaL (Lat. poples, the ham). The space behind the knee is so 
called, and certain nerves and vessels in it receive the same name. 

PorraL (Lat. porta, a gate). The great vein which enters the liver 
through the transverse fissure (‘‘ gate of the liver”) is so named. 

Prostate (Gk. apd, before, and torn, I stand), A glandular body 
which stands in front of the bladder. 

Psoas (Gk. Yéa, the loin). A muscle of the loin. 
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PTERYGOID (Gk. rrépvé, a wing, and «ido, like). Wing-like processes. 
Punic (Lat. pudeo, 1 am ashamed). The arteries and nerves going to 
the perineum and external organs of generation are thus named. 
Putmonary (Lat. pulmo, the lung). Belonging to the lungs. 
Pytorus (Gk. #vdwpd¢, a gate-keeper). The lower opening of the 
stomach. 
PyrirorMis (Lat. pyrus, a pear). A pear-shaped muscle. 


RAceMosE (Lat. racemus, a cluster of grapes). Clustered. 

RAcHIDIAN (Gk. payic, the spine). Belonging to the spinal column. 

Raptus (Lat. radius, a ray or speke of a wheel). One of the bones of 
the forearm. 

RANIvzE (Lat. rana, a frog). This word seems to be derived from ranuia, 
an affection which is supposed to resemble a frog. 

Rarué (Gk. pa¢4, a seam). The line of junction of two lateral parts. 

Recrus. Reorum (Lat. rectus, straight). A straight muscle or tube. 

Renat (Lat. ren., the kidney). Belonging to the kidney. 

RiestirorM (Lat. restis, a cord). A cord-like band. 

Rerina (Lat. rete, a net). The nervous network of the eye. From the 
same root we have rete mucosum, *ete testis, and others. 

Risoxrus (Lat. rideo, I lavgh). The risorius Santorini is the muscle 

_ which produces the sardonic smile. 
RoruLsa (Lat, dim. of rota, a wheel). The patella. 


SAcrum (Lat. sacrus, sacred), The sacrum was offered as a sacrifice by 
the ancients. 

Sacrrra (Lat. sagitta, an arrow). Term applied to the straight suture 
between the parietal bones. 

SALPINGO-PHARYNGEUS (Gk. oddxvyé, a trumpet). Name given to a 
muscle which passes from the Eustachian tube to the pharynx. 

SapHenous (Gk. cagnyijc, manifest). Name given to the superficial 
veins of the leg, because they are usually prominent. 

SarcoremMa (Gk. odpé, flesh, and Agupa, a covering). The covering of 
the muscular fibres. 

Sartorius (Lat, sartor, a tailor). The muscle thus named is used in cross- 
ing the legs. 

Soaxa (Lat. scala, astair). Three spiral passages in the cochlea are so 

d 


called. 
sian (Gk. oxagh, a boat, and eidoc, like). Anything having a boat- 


Soiens (probably from Gk. ocardyvy, a spade). The shoulder-blade. 
SCHINDYLEsIS (Gk. cy:vdtdew, I cleave). An articulation in which the 
rominent spine of one bone goes between two lamin of the other, 
like a wedge into the wood it splits. The best example of this is the 
articulation of the rostrum of the sphenoid with the vomer. 
Scraric. See Iscutartte. 
SciERotic (Gk. ckdepdc, hard). The dense outer tunic of the eye. 
Scrotum (Lat. scrotum, a leather bag). The pouch which contains the 
testicles. 
SEBaceous (Lat. sebum, suet). The glands which lubricate the hairs are 
thus named. ; 
Sexiia Turctca (Turkish saddle). The hollow on the upper surface of the 
sphenoid is so called from its supposed resemblance tu a Turkish saddle. 
3A 2 
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Septum (Lat. sepio, I hedge in). A partition. 

SERRATUS (Lat. serra, a saw). The muscles which bear this name are so 
called from the resemblance of their costal attachments to the teeth 
of a saw. ; 

SEsAMOID (Gk. onodpoy, sesame, and éidoc, like). Bones contained in 
tendons of muscles. 

Stemor (Gk. s, old form of sigma, and ¢idoc, like). Cavities which 
resemble in shape the old Greek letter sigma. 

Sinus (Lat. sinus, a hollow). <A cavity or cell: also a venous channel, 
as those in the dura mater and heart. 

SKELETON (Gk. oxé\d\w, I dry). The dry bones of any animal. 

Soevus (Lat. solea, a sandal; also a sole fish). A muscle which bears 
some resemblance to a sole fish. 

SPERMATOZOA (Gk. oréppa, seed, and Zéov, an animal). The generative 
cells of the male. Spermatic. 

SPHENOID (Gk. ogfy, a wedge, and ¢idoc, like). The bone so named 
wedges in the other bones of the base of the skull. 

SPLANCHNIC (Gk. orAdyxvoy, a viscus or intestine). Nerves which go 
chiefly to the intestines. 

_ SPLEEN (Gk. owAhy, the spleen). The spleen. 

SPLENIUS (Lat. splenium, a pad). A muscle of the neck. 

Squamous (Lat. sguama, a scale). A scale-like piece of bone. 

gap eee (Lat. stapes, a stirrup). The muscle of the stirrup bone of 
the ear. 

StyLorw (Gk. orddoc, a style or pen, and ¢idog, like), (Gn osseous pro- 
cess which resembles an ancient stylus. 

SuRAL (Lat. sura, the calf of the leg). Belonging to the calf, 

ship (Lat. sutwra, a seam). The union of two bones by rough 
edges. ’ 

Sympuysis (Gk. oy, together, and ¢éw, I grow). ‘‘ An articulation 
in which there is no manifest motion.”—Hoblyn. 

SYNCHONDROSIS (Gk. ody, together, and yévdpoc, cartilage). An articula- 
tion partly cartilaginous and partly fibrous. 


Tanta (Gk. rawia, a band). The term is applied to certain bands of 
nerve matter in the brain. 

Tarsus (Gk. rapodc, the upper surface of the foot). The bones of the 
posterior part of the foot. 

TEMPORAL (Lat. tempora, the temples; from tempus, time). Belonging 
to the temples. 

TrnDON (Gk. reivw, I stretch). The fibrous extremity of a muscle, by 
which it is attached to bone. 

TENTORIUM (Lat. tentorium, a tent). A process of the dura mater. 

THALAMUS (Gk. @ddapoc, a bed). The part of the brain inst which 
the optic nerves rest at their commencement, is ed thalamus 
opticus. 

Caen (Gk. Onxn, a case). The sheaths of the tendons of the fingers are 
called theca. 

THENAR (Gk. Géyap, the palm of the hand). The mass of muscles forming 
the ball of the thumb is called the thenar prominence. 

THORAX (Gk. Gwpaé, a breastplate). The chest. 

Trymus (Lat. thymus, thyme), A gland found in the upper part of the 
chest of young animals. 
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TayRor (Gk. Ovpede, a shield, and eidoc, like). Shield-shaped. 

Trsta (Lat. tibia, a pipe or flute). The large bone of the leg. 

ToRcuLAR HEropuiti (Lat. torcular, a wine press). The meeting of the 
sinuses of the brain on the occipital bone. Literally it means the 
“wine-press of Herophilus.” 

TracHEA (Gk. rpayve, rough). The wind-pipe. It was formerly called 
arteria trachea, the ‘‘ rough air-passage ;” rough from its cartilages. 

TRACHELO- (Gk. rpdyndog, the neck). Connected with the neck. 

TRAGUS (Gk. rpdyoc, a goat). A process of the external ear. 

TRIGONE (Gk. rpeic, three, and ywvia, an angle). <A triangle at the base 
of the bladder. 

TROCHANTER (Gk, rpoxdw, I roll orturn). Two prominences of the femur 
are so named. 

TrocuiEa (Gk. rpoydc, a wheel). A kind of pulley. 

TURBINATED (Lat. turbo, a whirl), The term is applied to certain coiled 
bones in the nasal cavities. 

Tympanic (Lat. tympanum, the drum of the ear). Belonging to the 
cavity of the middle ear, or to the drum. 


Una (Gk. &dévn, the elbow). One of the bones of the forearm. 

Umatxicus (Lat. wmbilicus). The navel. : 

Uncrate (Lat. wncus, a hook). Hooked. 

Unevat (Lat. wnguis, a nail). Belonging to the nail. 

Unacuus (Gk. ovpor, urine, and yw, [ hold). A cord which forms one 
of the ligaments of the bladder. It is the remains of the umbilical 

_ vesicle aie embryo. 

Urerer (Gk. odpiw, I pass water). The tube which conveys the urine 

from the kidney to the bladder. 

Urerura (Gk. odpov, urine). The tube which conveys the urine from 
the bladder. 

Ovo ta (Lat. diminutive of wva, a grape). The small tongue which depends 
from the centre of the soft palate. 


Vacrna (Lat. vagina, a sheath). The term is generally restricted to the 
vulvo-uterine canal. 

VERTEBRZ (Lat. vertere, to turn). The segments of the spinal column. 
So called because they turn on each other. 

Vitui (Lat. villus, shaggy hair). Small processes on the mucous mem- 
brane of the small intestine. 

Virreovus (Lat. vitrum, glass). The transparent mass which occupies 
the posterior part of the globe of the eye. , 

Vo.ar (Lat. vola, the palm of the hand). Belonging to the palm. 

VomeEr (Lat. vomer, a ploughshare), The central bone of the nose. 


XrpHor (Gk. gidoc, a sword, and «doc, like). The lower piece of the 
sternum. 


ZyGoma (Gk. Zvyde,a yoke). Joining together the bones of the side of 
the head and face. 


Abdomen , 
Abdominal regions 


Alimen canal 
iameentary ; 
Alveoli 5 
Auphi-arthrosis 
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pendices epiploice 
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vermiformis 
Aqueductus cochlezw 
yestibuli 
Aqueduct of Fallopius 
Sylvius 
Aqueous humour. 
Arachnoid membrane 
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ARTERIES: ~ 

general anatomy 


eo Se em © oe ee “atte i ye 


eee ewe ewe eo we 


e & ~~ © 0 © © 0 Oe ces me 0 0 


INDEX. 


ABTERIES—continued. 


structure ° 
anastomotic of arm 
of leg 
angular > > 
aorta . 
articular of knee , . 
auditory 
auricular anterior 
posterior 
axillary F ‘ 
basilar . 
brachial . 
bronchial =. 
bulbo-urethral ©, 
calcanean ~, : 
capsular ~, ‘ 
cardiac Fi - 
carotid common 
* external 
i ane 
carpal radia: 
ulnar 
cavernosal 
central of retina 
cerebellar . . 
cerebral : r 
cervicalis ascendens 
posterior 
profunda 
superficialis 
choroidean . a 
ciliary 
circumflex femoris 
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colic . . 
comes nervi ischiatici 
phrenici 
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coronary of heart 
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stomach 
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ARTERIES—continued, 
digital, of hand 


foot . : 

dorsales pollicis . 
dorsalis hallucis . . 
indicis  . . 
lingue . ° 

pedis ° 
penis. : 
scapula . . 
emulgent . 5 5 
epigastric . 
superficial Fy 
ethmoidal eS 
facial 5 > 
femoral ‘ : ° 
frontal. °. ; : 
gastric . 


gastro-duodenalis 
gastro-epiploica dextra 


sinistra 
gluteal gh ae 
hemorrhoidal — ; ‘ 
external 
helicine > 
hepatic i: 
hyoid . 


hypogastric . ° 
jleo-colie S 5 
iliac, common . 
external ~. 
internal 3 
ilio-lumbar , 
infra-orbital . 5 
innominate , * 
intercostal . 5 
anterior 
superior 
jinterosseus 
intestini tenuis 
ischiatic 4 
labial ° 5 ‘ 
lachrymal ° 
laryngeal ° 
‘ 


Cow ems fe 6g 6 ge 


lateralis nasi 
lingual 

lumbar $ 
magna pollicis 
malleolar ©. ¥ 


mammary 

internal 
masseteric . . 
mastoid 


maxillary internal 
mediastinal 
meningea, anterior 
inferior 
media 
parva 
posterior 
mesenteric 5 
inferior 
metacarpal 
metatarsal PS 
musculo-phrenic . 
mylo-bhyoid .  , . 
nasal : 
nutritious, of humerus” 
* tibia . 
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ARTERIES—continued, 
obturator . 


occipital , a. ee 
esophageal, . 
ophthalmic. ,. . 
orbital a 
ovarian ae 
palatine descending . 
inferior... 
Maabie? a re 
palpebral = ae 
pancreatica magna . 
pancreatice parva =, 
pancreatico-duodenalis 
parotidean ° 
perforating, femoral . 
palmar . 

‘plantar . 
pericardiac 5 
perineal superficial i 
peroneal 5 
pharyngeal ascending 3 
phrenic . ° . 
plantar «, ett 
popliteal; 5 *% sae 
princeps cervicis, . 
pollicis. 
profunda cervicis. ©, 
femoris, . 
humeri. ., 
prostatic . . . 
pterygoid. : 
pterygo-palatine . io aati 
pubic ee 
pudie external | & 
internal. . 
pulmonary. . . 
pylorie <e 5 ‘ 
radial ° . 
radialisindicis . 
ranine se 
recurrent interosseous 
radial , : 

tibial . . 

ulnar , 5 

renal Pree 
sacral, lateral >| 
middle . 4. 
scapular posterior . 
sigmoid of. eee 
spermatic. . . 
spheno-palatine . 5 
spinal’ on 
splenic ' > : 
sterno-mastoid . 4 
stylo-mastoid . . 
subclavian . . ; 
sublingual , Bi : 
earn  f a ete 
submeéntal ” io: See 
subscapular Sic ae 
superficialis vole ° 
supra-orbital ‘ . 
supra-renal. “©, ©, 
supra-seapular ‘ce 
sorely = 4 Te 
tarsal’ . | ai 


tempora', deep 
; superficial 
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ARTERIES—continued. Page | Bonzes—continued, Page 
thoracic -.°. 3 ‘ edb fibula 3 . ‘ ® «123 
thymie z - ‘ - 349, 707 frontal a : rs ‘ eae 
thyroidea ima - «. et 329 humerus . . ee re LO 
thyroid inferior . - . a. *o) 850 hyoid : 3 Sig ee) 

middle. . Pee rag et GHUM ss tte to we - > uke 
superior . Prt eet od incus -. . a Oe : - 576 
tibial-anterior . ‘ & . 385 innominate , ‘ P : ee 
posterior = le - 388 ischium e . . ° . 114 
tonsillar C ° ° 334 jugal ; . = ° s peg. 
transversalis colli’ 2 srt B60 achrymal-. =. -. - Pit 
eter ate es | et BOF WACIUMI Os Ses jet «ew LOD 
perinei . eee (375 malar . . . . . ae OE 

scapule. . . 350 malleus ie a tee e650 G 

tympanic . ‘ f - 339, 342 maxillary lower . ° ° - 66 
ME oe es. 8 F ~ . 359 upper . ° 2 Fe), 
umbilical - .-. . © 871, 703 metacarpus eet et LO 
uterine eh Pie es ° - 373, 692 metatarsus . 5 ‘ . . 128 
vaginal Beet atey acts a. 90 OVS magaly \\" cieeievan te wee en 5S 
vasa brevia . . = ° - 366 occipital i : ’ aeooe 
intestini tenuis. ons - 367 orbicular  . : . : . 576 

of vas deferens- . F + 372 palate . ; i 5 : eel 
vertebral . Ay sae ° - 346 parietal - 7 : = a 
vesical Biren ape neg OFA, OFS PALER eran me coc eee eee 
Vidian , sere . 340 phalanges of hand - . ‘ wae 

Arthrodia enna a ha . 132 of foot simhice . 129 

Articulations. . - 181, 134 pisiform : a c : . 107 

Arytenoid cartilages esa eaes 34-000 pubic: . . « Patty ore el 

lands ese - 614 Tadius: ..+ . 5: .. < ° . 104 

Auricles of the heart - . 699, 604 ribs - 7 : Pett 

Aurieulo-yentricular openings . 600, 605 sacrum F . 34 

Axis, cceliac . . : ‘ - 363 scaphoid of carpus : . 106 

linder . . . e : . 432 of tarsus E é 126 
thoracic . F ‘ ‘ + 868 scapula j ‘ F - 98 
MByroid 5 *'s. 93 ss «850 semi-lunar’ 5°) 4!) - 106 

‘ sesamoid of hand, é ° 130 
of foot . : ° - 130 

Band, primitive eee -  » 432 sphenoid bf aN re Pea eae 

Barthcline’ sduct . Z ; - 633 spongy. : - : See! 

: glands: . .. : . +. 697 Btapes. +6 + 6 et ww (BG 

Baseofthebrain .. . . . 449 SGGENUM whstrar tn bah See Wark moan tes 

Basement membrane ue OOls 32 suprasternal Saas 95 

Bertin, bones of aa UOREE tarsus . eo eet He 124 

Bertini, columnsof ,. : ‘ O67 temporal. a a P . 44 

@ichat,fissureof .. .. . . 468 tibia... -. te deo «ema 

Bicuspid teeth . el er a wig t CBB trapezium. <- 9 ss 2 - 108 

Biliary ducts . . . - 657, 658 trapezoid : b 108 

Bladder ., : - 671, 687 triquetra ‘ 3 oo 69 

Bongs, chemical compositio fone... 16 turbinated inferior «| 64 

development P | ae 3! superior , ‘ sels i: 
generalanatomy . . . 17 tympanic , : . 48 
numberof... . a ae ulna i : As tue - 102 

- structure -. 4 : poly unciform . : J : . 109 
astragalus:. . . .« 124 vertebra prominens: . . . 29 
WEBS ele Rei cc OF vertebre cervical deta So 7-T 
axis -. Catone 5 é anaes - dorsal . 7. : ca 
calcis:. -. ° nh Ae ee a lumbar . ace 30 
carpus . . A ° . - 106 vomer . . : : ° 65 
minvicide. heehee et 4. OF Wormiana . F é : ane 
coccyx . 5 R ' Z cy: 86 Brachia cerebri . : 2 : . 466 
Sore ts eee eee s |, 112 | Brain’. Gre ieet ie cise iuacenpameny «J 
cuboid < .« . 127 | Branchial arches : Su we aie =) 
cuneixorm, of carpus ; é Pe ivA clefts . e ° . 80 
. - ’externaloftarsus . 127 | Bronchi . . Fi P F - 615, 619 
internal ; - . 126 | Bronchial cells . : : 3 . 619 

; ae ‘ a Goa) b-7 tubes. . ‘ - 615, 619 
episternal - pee eo 05 | Bronchocele =. . A sa re GLE 
ethmoid -. -. ° ‘ . 64 | Bruch, membrane of . . i 564 
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Bulb, aortic ° 


of corpus spongiosum 


olfactory . 


Bulbous part of the urethra 


Bulbs of fornix . 4 
Burse mucose . . 


Czecum > ° 
Calamus scriptorius 
Calcarine fissure . 
Calices , Sos 
Canal of Fontana 
Huguier 
Hunter . 
Nuck . 
Petit . 
Schlemm 
Sylvius . 
Canaliculi of bone 
lachrymal 
Canals of Havers 
Cancelli of bone , 
Canine teeth 
Canthi , ° 
Capillaries , ° 
Capsule of Glisson 
Capsules, supra-renal 
Caput coli. 


. 


gallinaginis 
Carpus . 3 
Cartilage . 
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inter-articular of clavicle 


inter-articular of jaw . 
inter-articular of wrist 


semi-lunar , 
xiphoid , - 
Cartilages, arytenoid . 
bronchial , 
costal, i 
oflarynx . 
Santorini 
trachea , 
Caruncula lachrymalis 
mamillaris , 
sublingualis 
Caruncule myrtiformes 
Caudaequina . 
Cava, vena . a 
CAL ae ee 
of Claudius . 
epithelial 
ethmoidal 
hepatic 
Cement ‘ 
Centrum ovale 
Cerebellum , 
Cerebro-spinal axis 
fluid 
Cerebrum , - 
Ceruminous glands 
Cervical ganglia , 
Chambers of the eye . 
ATS ea as ae 
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Chorda dorsalis . , 

ductus arteriosi 
Chord longitudinales 
tendinew =, 
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- 325 | Chordevocales . . 
- 678 piri Geeeieer< 
+ 483 | Choroid coat sites 
- 682 plexus . . 
451 :| Gia). ee ee 
» 134 | Ciliated epithelium , 
Ciliary ligament... 
- 640 rocesses , . 
- 468 | Circleof Willis . . 
. 456 } Circulation, adult “ 
. 870 fetal > 
- 565 | Circulustonsillaris . 
. 578 venosus Halleri 
. 879 Willisii, . 
- 695 | Clefts, branchial. . 
» 671 | Clitoris 4 é 5 
. 565 | Clivus Blumenbachii . 
- 466 | Cochlea . . . 
- 20 | Coeliac axis , = 3 
- 560 | Colon . é is > 
» 21 | Golostram .. . . 
- 18 | Columna of nose . : 
- 84 | Columnecarnee. . 
- 5d7 papillares  . 
320, 323 Columnar epithelium , 
- 655 | Commissures . . 
- 664 great. . 5 . 
» 640 | Concha, 4 6 
>» 681 Cones ofreting . , 
- 106 | Congenital hernia e 
+ 11 | Congestion of the liver 
- 150 | Conivasculosi . , 
« 142 | Conjunctiva . ‘ 
. 165 Connective tissue . 
- 163 | Conus arteriosus, . 
- 94 | Convolutions apa 
- 609 | Coracoid process,  . 
» 619 | Corium.  . ° . 
- 96 } Cornea, . 2 ° 
+ 608 | Corniculalaryngis . 
- 609 | CornuAmmonis., , 
- 615 | Cornua of the ventricles 
- 559 | Coronaglandis . . 
- 482 |} Coronary valve . . 
- 633 | Corpora albicantia , 
. 697 Arantii . fs 
- 439 cavernosa ,. 
409, 411 geniculate . 
Beet | falpighiana 
- 585 mamunillaria 
eigen olivaria 5 
- 55 pisiformia . 
- 654 pyramidalia . 
- 88 quadrigemina 
- 457 restiformia . 
- 469 striata . " 
- 431 | Corpuscallosum  . 
478, 480 cavernosum . 
° dentatum . 
574, 595 fimbriatum . 
- 546 eniculatum . 
- 569 ighmorianum 
- 628 luteum . 
- 483 spongiosum , 
‘Agee striatum . 
- 892 | Corpuscula amylacea . 
- 458 tactus . 
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Costal cartilages 


Cotunnius, liquor of 


Cotyloid cayity . 
Cowper’s glands . 
Cranial nerves , 
vertebree 
Cranium .. 
Cribriform fascia 
Cricoid cartilage 


Crico-thyroid membrane 


Crura cerebelli . 
cerebri . 


ring . 
Crystalline lens 


uneiform cartilages 


Cupola 2 < 
Cuticie ee 

utis-. s ° 
Cystic duct. . 


etrusor urine . 
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Descemet, membrane of 
escent of testicle 


Development of brain. 


cranium and fa 


eye . 


Diaphragm. . 
oo le F 
Diarthrosis 
Digital cavity 
Diploé. 
Dorsi-spinal veins 
Douglas, fold of 
Duct of Gaertner 
Miillerian 
Wharton’s 


_ Wirsung, of 
Wolffian 


0! 

Ducius ad nasum 
arteriosus 
Bartholini 


communis choledochus 


eysticus 


ejaculatorius 
hrm 


epaticus 
lactiferus 


lymphaticus dexte: 
pancreaticus 
rostaticus 


iviniani 
Stenonis 
thoraciecus 
thymici 
yenosns 
Duodenum . 
Dura mater < 
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« 96 | Bjaculatory duct ct ty 
- 582 | Elastictissue . ébanety 
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- 481 | Enarthrosis. . . 
» $2 | Encephalop. _.  . .« 
- 70 | Endocardium . A . 
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- 303 | Epigastric region ape 
. 815 | Epiglotticgland. . , 
- 815 | Epiglottis . Ste Re » 
- 570 | Epiglotto-hyoidean ligament 
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. 581 | Epithelium. . ‘ ° 
- 591 | Erectile tissue . : “ 
589 | Eustachiantube. . . 
- 660 valve akin 
Eye . . ° ° . 
ERO bo MOVE UEOWS: “'e oo: fe Lo cig. 
- 563 | Eyelashes .. bi: ake 
- 86 | Eyelids Sexe treriane 
>» G16-4 Mye-teeth .. « «6 i 
- 589 
- 563 
- 712 { Falciform process . ’ 
- 672 | Fallopian tubes . . 
- 471 | Fallopius, aqueduct of , 
one hiatus of . ° 
oo OTL Faix cerebelli . Py ° 
- 237 cerebri. . . 
- 24 1 Fasoza: 
- 132 general anatomy of . 
- 461 abdominal . é 2 
a2 7 aval . ° ° . 
- 413 antibrachial . . 5 
. 236 brachial F F ; 
- 693 cervical ° » 
- 7il Cooperi ERE 
» 633 costo-elavicular . . 
- 661 cribritorm . ae ae 
o #11 erural . ’ : 
561 dentata . . . 
- 702 dorsal,ofhand .  . 
- 633 iliac . e . ° 
. 660 infandibuliform . 3 
- 660 intercolumnar , ; 
676, 687 lata. ‘ ; . 
- 699 lumbar : ° , 
» 660 lumbo-dorsalis  . ° 
- 699 obturator . . ° 
430 PSNNAE k-lite 5 
- 661 parotid ave tae aaa 
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- 633 perineal . ° 3 
» 632 plantar és = 
- 429 popliteal . . 2 
> 708 recto-vesical A F 
- 702 spermatic . . 3 
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Fasciculi graciles 
innominati 
siliquee 
teretes 

Fasciole cineres 

Fauces 

Femoral arch 
canal 
hernia 
ring 

Fenestra ovalis: . ‘ 
rotunda ‘ ° 

Fenestrated membrane 

Ferrein, pyramids of 

Fibres, arciform 

of the heart 
Fibrous cartila 
Ssterattiontae of the 
clavicle , 
jaw 5 
nee é 
’ wrist F 

Fibro-cellular tissue 

Fibrous tissue, 

Filamentous tissue 

Filum terminale . 

Fimbrie, Fallopian 

Fissure of Bichat 

ealcarine 
collateral 
dentate . 
longitudinal 
of Glasser 
of Rolando 
of Sylvius 
‘ transverse 
Fissures of the spinal cord . 
liver . 
Santorini . 
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Floceulus : 
Feetal circulation 
Fetus, anatomy of : , 
Follicles, gastric é 
of Lieberkiihi 
Fontanelles ° m 
Foramen excum 5 , 
commune anterius 
: posterius 
Foramen, Munro,of. . 
obturator . ° 
ovale . é ‘ 
saphenum . : 
Soemmering, of 
thyroid - , é 
’ Winslow, of é 
Foramina, Scarpa, of A 
: - Stenson, of ¢ 
Thebesii. . ‘ 
Fornix ‘ F : * 
Fossa innominata .  . 
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hemispherica . 
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- 444 | Fovea poplitea-. . . 
444, 468 Fourchette . ; é 5 
- 443 Freena epiglottidis  , % 
444,468 | Frenulumlabiorum:. . 
- 468 - veli medullaris . 
- 629 Frenum labii. es ; 
- 316 lingue . ° 3 
50D preputii ‘ 
- 316 | Funiculi graciles Para. 
BIS. siliquee. . 
Make i'd 
. 578 : 
4,322 | Gaertner,ductof . e 
. 667 | Galactophorus ducts . . 
. 443 | Galea aponeurotica . =. 
. 606 ‘capitis + ate . 
i 138 | Galen. -. : ° 
Gall-bladder : ° 
- 150 | Ganglia, cerebrum, of the. 
. 142 cervical . . 
- 163 lumbar. ° . 
e 155 sacral , . 
: 3 semilunar . . 
. 2 structure of : 
‘ 3 thoracic > . 
. 439 | Ganglion, Andersch, of . 
. 693 Arnold’s 5 
- 458 azygos . . . 
. 456 cardiac . . ° 
. 457 carotid , é : 
« 457 ciliary . . 
.- 449 Cloquet’s . . 
~ 44 diaphragmatic , 
. 453 Gasserian . . 
450, 453 eniculate . 3 
458, 462 « ypogastric. . 
. 439 impar . : . 
«BBL jugular , = . 
. 572 enticular , : 
- 470 Meckel’s See 
. 701 Miiller’s : 5 
» 701 naso-palatine =, 
- 637 ophthalmic , 
- 646 otic +. . . 
“eect etrous : . 
442, 587 ides; of - . ‘ 
464, 466 semi-lunar . . 
. 466 spheno-palatine . 
464, 466 submaxi . 
. 116 thyroid : . 
702, 709 vertebral . 5 
. 314 Wrisberg, of . 
- 567 | Ganglioncells: . . «& 
- 115 | Gastro-colic omentum . 
. 626 | Gastro-hepatic omentum . 
- 59 | Gastro-splenic omentum . 
- 69 | Genucorporiscallosi. .. 
- 600 | Germinal disk . 5 . 
- 463 eminence - . . 
- 572 vesicle . PG 
- 809 } Gimbernat’s ligament 5 
- 682 |, Ginglymus . 7. + .*=% 
- 696 | Giraldés, organ o: . ° 
- 600 | Gland, epiglottic ee, | 
. 572 pineal . 5 ° 
- 580 pituitary pee 
- 580 prostate. . . 
. 314 thymus... . 
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Gland—continued. 
thyroid. 
Glands, aticitieatt 
aggregate 
arytenoid — 
axillary 
Barthalini 
bronchial 
‘ Brunner’s 
ceruminous 
concatenate 
conglobate 
Cowper’s 
duodenal 
follicula 
gastric . 
inguinal 
lachrymal 
lenticular 
Lieberkiihn’s 
lingual . 
Littré, of 
lobulated 
_ lymphatic 
mammary 
mesenteric 
' Meibomian 
odoriferse 
Pacchionian 
parotid , 
Peyer’s'. . 
' yacemose . 
~ saccular - 
salivary re 
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sebaceous 
solitary 
sublingual 
_ submaxillary. 
sudoriparous 
tracheal u 
- tubular F 
Tyson, of . 
uterine . . 
vesicular ‘ 
Glandule odorifere . 
Pacchioni . 
Tysoni 2 
Glandular vesicles ., 
Glans clitoridis . 


penis” eee 

Glenoid cavity ee 

Glisson’s capsule is 

Globus major epididymis 
minor epididywis 

Glomeruli . 

Glossary of terms 

Glottis vi 

Goitre Pa ae 


Gomphosis . a a 
Graafian vesicles 4 
Gubernaculum testis . 
Gums. i é cn 


Gyri. a 

Gyri operti_ recs 

Gyrus jornicatus . 

Hemalarch . . 
BOM 


Hemapopbysis .. 
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Hair . : 
Hamulus of cochlea 
Harmonia 
Haversian canals’ 
Heart. . 
Helicine arteries 
Helico-trema |. . 
Helix . ° 
Hemispheres, cerebral 
Hepatic cells 
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duct. . 
Hernia, ble ee - 
diaphragmatic 


direct . . 
encysted =. 


femoral 4 
infantile 
inguinal . 


scrotal . = 

Hiatus Fallopii . 
Hilum lienis eae 

renale 5 
Hippocampus major . 

minor . 

Horner’s muscle ° 
Huguier, canal of a 
Humours of the eye . 
Hyaloid membrane , 
Hydatids of Morgegui 
Hymen ‘ 
Hypochondriac regions 
Hypogastrie region . 
Hypophysis cerebri . 
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Tleo-cxecal-valve . ‘ 
Tleo-colic valve . ‘ 
Tleum . = 
Tliae canes . 
Ineus . A 
Infundibula e 
Infundibulum 
Ingrassias, processes of 
Inguinalcanal . 
region . 
Tnoseulation 
Inscriptiones tendine 
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Inter-articular cartilages 
clavicle 5 C . 

jaw ' : ewe 
nee . “ 
wrist . ; 
Inter-columnar fibres. 
Intermaxillary bone . . 


Inter-vertebral substance . 
Intestinal canal . 


| Intumescentia gangliformis 


a es . i 
Island of Reil . . Z 
Isthmus of the fauces ‘ 


Iter ad infundibulum . 
ad quartum ventriculum 


Jacob’s membrane 

Jejunum 

Joint, ankle , 
elbow F Ci 


of 


734 

Joint; hip. 4 
lower jaw ° 
knee. A . 
shoulder . - 
wrist * ‘ 


Kidneys . . - 
Labiamajora . + 
minora . : 
Labyrinth. -. - 
L mal canals 
gland 
papille 
puncta 
sac. 
Lacteals . ° 
Lactiferous ducts 
Lacune . . 
Lacus lachrymalis 
Lamina cinerea . 
cribrosa 
spiralis . 
Laryngotomy . 
Larynx -. ° 
Lateral ventricle 
Lens-. “ ; 
Lenticular-ganglion 
Levers : : 
Lieberkiihn’s follicles 
Ligament. * ‘ 
LIGAMENTS: F F 
accessory . = - 
acromio-clavicular 


alar. 3 
ankle, of the 
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annular, ankle, of the 


radius . 
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wrist anterior 


posterior 


apicum shih aie 
arcuatum externum 
internum 
arteriosum ” 
astragalo-seaphoid 
atlo-axoid . ‘ 
bladder, ofthe . 
breve planta 3 


calcaneo-astragaloid 


euboid . 
scaphoid 
capsular, hip, of the 


earpal. =. ‘ 
earpo-metacarpal 
chondro-sternal . 
xyphoid . 
common anterior 
posterior 
eondylo-atloid . 
conoid . : 5 
coracoid 4 
coraco-acromial . 
clavicular . 
humeral . 
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coronar ee é 3 - 154 
oftheknee . -. « 168 
corruscantia . é é . 16 
costo-clavicular . 3 Sees 
coracoid . , < - 300 
transverse -. rea - 143 
vertebral . ‘ ; - 18 
cotyloid PR ar 
crico-thyoidean , « « « 610 
erucial « \ =o - 163 
eruciatum . a oe ‘ aid 
cruciform . .) « « 140,317 
deltoid 5 * ‘ ‘ . 167 
dentatam «-.° 3: ¢ gnu 
elbow, of the Py « é - 153 
fundiform . . , £237 
Gimbernat’s . SO 
glenoid oe: 
gleno-humeral s «¢ «© « 1652 
glosso-epiglottie. . «.« « 611 
hip-joint, ofthe. . « . 160 
hyo-epiglottic . <« <« . 611 
ilio-femoral . . Were - 160 
ilio-lumbar . ° 5 F . 146 
incus,of . 8 : é o BT 
inter-articular of ribs . é . 143 
inter-clavicular . ‘ . . 150 
inter-muscular .« « « 811, 313 
inter-osseous 
caleaneo-astragaloid . . 170 
carpal . ee 
peroneo-tibial . . . 166 
radio-uluar . < . . 154 
inter-spinous . .« » .« Jo 
inter-transverse . ‘ . - 138 
inter-vertebral . . . . 136 
jaw, of the. 5 eee 
knee, of the oS 3. ee 
laciniatum . ee 5 . 316 
larynx;of the . . . « 610 
lateral, of the ankle . . . 167 
elbow ‘.° >. dea 
jaw = é - 141 
po a 5 bi 
phalanges, foot . 172 
phalanges, hand . 159 
wrist . 5 . 156 
liver, of the . - «+ 625, 649 
longum plante . .. 
lumbo-iliac . e a 
lumbo-sacral . . 2 “rae 
malleus,of .  . 5 s.r 
metacarpal . 5S 
metatarsal)... s ) ua ee 
mucosum ~;- “6 3) 
nuche . ° * . ° . 215 
oblique 5 .. « 
obturator . A ‘ . 148 
occipito-atloid . . . . 138 
axoid . 3 4 . 189 
odontoid . i ‘ > . 139 
orbicular . = te . 154 
palpebral) <. .-.  -0) 3 eee 
patelle . . 
peroneo-tibial .  . . « 166 
phalanges, of the foot. . . 172 
of the hand < . 159 
splantar,long . .° » «6 d0Y 
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plantar,short .  . «+ 170 | Locus niger . 


i) 


osticum Winslowii < ‘ « 162 perforatus, . é 
‘oupart’s. . ° ° 2 . 232 | Lumbar fascia. , F i 
pterygo-maxillary F « 191, 204 regions... - «°° 4 
pubico. -. «© « « « 148 | Langs Seis) sed 
radio-ulnar , eee orae: so LORE RNAS ee fgg 
rhomboid . ry + «  « 150 | Lymphatic glands and vess 
round,ofuterus: . .« « 695 axillary rie ie ‘ 
rotundum, hepatis  . F + 650 bronchial ¢ ‘ 
Sacro-coccygean . eo a sg 2a cardiac . ‘ é 
sacro-iliac . ° é . - 146 cervical a ‘ ‘ 
sacro-ischiatic . ° ‘ - 147 concatenate . ‘ 
sacro-vertebral ; F ae 146 headandneck . . 
ae enlary F é - 1Al heart. . . 3 . 
stellate = . F F « 143 iliac. é . ° 
sternal aie eer ae og 146 inguinal git ja eee 
sterno-clayicular ‘ . - 149 intestines. . . 
sterno-xyphoid . ‘ e  « 14 kidneys ° . ° 
stylo-maxillary .  . - 142, 299 lacteals Aaals 
Eee ee = tse. 187 liver. A . ° 
sub-pubie .  . eae 148 lower extremity . 
supra-scapular , ‘ ° . bt Jungs . 4 . . 
supra-spinous 2 See ath ys mammary . . . 
suspensorium dentis . . . 139 mediastinal Sicaante 
hepatis : » 649 mesenteric , ‘ 

; penis . mao’ pancreas. ; . 
tarsal . atk fos Ee 168 pelvic viscera. = 
tarso-metatarsal . 5 ese 171 popliteal . . . 
teres .. f é s . 154, 160 spleen . ‘ ° . 
thyro-arytenoid .  , . - 610 stomach . . ° 
thyro-epiglottic ; « . . 611 testicle app ran Tg 
thyro-hyoidean |; é Py Pai tl] thymie . é ‘ 
tibio-fibular ais Ag trunk , F : ‘ 
transverse upper extremity . F 
of the acetabulum : 161 uterus, ofthe . ; 

of the ankle . 2 A 167 viscera F é ‘ 
oftheatlas .  . UE Sa] Ea ee er 


of the knee . i 
of the metacarpus + « 159 | Maculalutea . 


of the metatarsus ‘ 172 | Malleus E . 

ofthe scapula. ‘ 151 | Malpighian corpuscle 

of the semilunar cartilages . 163 glomeruli. 
trapezoid .  . Hohe LOO pyramids . 
triangular . 153, 167,310 | Mamme . 2 ‘ 
tympanum, of the - 576 | Mammary gland F 
uterus, ofthe , 690, 695 Mastoid cells . : 
vaginal aertag +s 169 | Matrix. . 
vertebral . -, 135 | Maxillo-pharyngeal space 


ak a0) Gs) 3- Bi 0 0; 6 


wrist, of the - 155 | Meatusauditorius. . 45, 
Zinn, of i 3 « 183 urinarius, female . 
Ligamentum nuche . . 215 male . 
pectinatum . . 566 | Meatuses of the nares . 
Limbusluteus . . . . . 567 | Meckel’s ganglion 2 
Lineaalba. .. F 3 ; . 230 | Meconium . é F) - 
Line semilunares 5 F . 232 | Mediastinum . F 
transverse » 236, 458, 468 testis . = 2 ‘6 
Linguetta laminosa . eae - 468 | Medullaof bones . . 
Lips... Cae . fee ain rae bOSS innominata , J 
Liquor Cotunnii Pe atx ' 682 oblongata -. . 
Littré, glands of i - _. 688 | Medullary membrane 
Liver . eee ae + .  . 649,710 | Meibomian glands , 
Lobules oftheliver . . . . 653 | Membrana basilaris é 
tentiel6> =... 686 dentata . . 
Bopole Orear 3° 65s. «B72 fusca leer’ 
pneumogastric . . . 470 interosseous . 
Eobuscandatus. . . . . 653 nictitans ~ 
quadratus ‘ o- , .« 662 pupillaris . 
Spigelii . ge eet dk a ws OOD sacciformis F 
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Page 
Membranatectoria. . + « 585 
tympani . . . - 575 
Membrane, Bruch, of . AS . 564 
choroid . é - 563 
Corti, of, 5. = +. See: 
Demour, of ; Descemet, of 563 
hyaloid 5 ‘ . 570 
Jacob’s . . 5 . 568 
Nasmyth’s ° ; +188 
Reissner, of . . . 585 
Schneiderian . . 555 
ventricles, ofthe . . 468 
Membranous labyrinth si - . 582 
urethra . . . - 682 
Meniscus . : 3 8 4 ar 18 
Mesenteric glands . . «+ - 428 
Mesentery . ° . F - 625 
Meso-colon . 5 : . s ‘ 625 
Meso-rectum . : Fy : - 625 
Metacarpus. . ° ° 4 a, 20 
Metatarsus . & ° ‘ e - 128 
Milk, secretion of . . « + 699 
Mitral valves : . : . - 605 
Modiolus. . ° 4 5 - 581 
Monro, foramen of, . s . 464, 466 
Mons Veneris . ‘ 4 . . 696 
Morsus diaboli . . - 5 - 693 
Mouth . 5 i ‘ i 4 - 628 
Mucous membrane, structure . P cg 

MusOLES : 
general anatomy of . . 173 
development . . . 178 
structure . ° . +1 ate 
abdomen, of the . 5 - 230 
abductor indicis . : f v0 
minimi digiti . 268, 293 
oculi . 5 : . 184 
pollicis . . 264, 266, 292 
accelerator urine ° . . 242 
accessorii 5 . : o= 187 
accessorius, . ° - 218, 294 
adductor brevis . : z - 281 
: lOWPUB. 6 cikted oper os geek 
magnus. 5 . - 281 
minimi digiti oh i 
oculi . . . - 184 
pollicis . - « 268, 205 
alveolo-labialis . 5 . = adel 
anconeus . ° 2 - 264 
anomalus . ‘ 4 . - 186 
anterior auricule . 5 - 193 
anti-tragicus ‘ . . . 573 
arytenoideus . ~ > fe B12 
aryteno-epiglottideus. + + 612 
attollens aurem . : : - 193 
humeri . . 5 - 253 
oculum . e . 2383 
attrahens aurem . - ‘ - 193 
auricularis . . = 5 . 263 
azygosuvule . + + = 208 
back, of the. ° ° . - 212 
pasio-glossus «= . - 202 
biceps flexor cruris 5 282 
cubiti 5 - 254 
bicipites —- . 269, 292 
biventer cervicis . Ree) 
brachialis anticus . 255 
brachio-radjalis . 3 261 


Muscies—continued. Page 
buccinator . 5 . e - 191 
bulbo-cavernosus e e - 242 
caninus : e . ° ; ee 
cerato-glossus F 4 » 202 
cervicalis ascendens . . « 220 

descendens . 9 Dia ee 
cervico-mastoideus . ‘ « By. 
chondro-glossus . - . + 202 
ciliary of eye-ball a. ie Sareea 
orbicularis palpebr 181 
Riolan . . * - 557 
circular of Miller . 3 - 565 
circumflexus palati . . - 207 
cleido-mastoideus ~ . Fe - 195 
coceygeus . .. .. + 246, 246 
complexus... . .. 2 aaa 
parvus a: dhe eee 
compressor naris . e . » 168 
urethre . .. 241, 243 
yesicule seminalis . 673 
constrictor isthmifaucium . , 208 
of pharynx, inferior . 204 

middle . 
superior. 205 
urethre . io - 243 
vagine oc) ee 
eoraco-brachialis . 5 of he) 2am 
corrugator supercilii .  . . 182 
costo-abdominslis . ‘ - 232 
elavicularis * ° - 250 
coracoideus . - - 250 
scapularis , : ° - 250 
trachelius . . * eo 
eremaster . A 5 . . 234 
crico-arytenoideus lateralis ~* B12 
posticus - 612 
crico-thyroideus ,  . . - 612 
erureus ; : ° - 278 
eubito-radialis  . ° _ - 261 
eucollaris . ‘ « FP - 213 
curvator coceygis 4:25 See 
deltoid . $= ees . 253 
depressor ale nasi. 2S wS es «187 
angulioris . 2:12, OD 
labiiinferioris . . 189 
oculi; ©.) “7.@hea aaa 
detrusor urine . Pe - 672 
diaphragm... 2.  ® 5 Son 
digastricus . . 0 ee 
dilatator naris .  . 05 | 187 
pharyngis . ~- . 206 
dorso-costalis . . ‘ a Bie 
dorso-scapularis . «oe - 216 
dorso-trachelius . . «. «. 217 
epicranius 25S re 
erector clitoridis <i - 246 
penis: .* <i, eee 
spine... > /a. e 
extensor carpiradialis. . . 262 
ulnaris. . - 263 
coccygis . . oe 
cruris, ext,etint..  . 278 
digiti minimi . 5 - 263 
digitorum brevis .  . 291 
digitorum communis . 263 
digitorum longus .  . 285 
indicis e os ae 
ossis metacarpi =, - 264 
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extensor pollicis internodii 265 
; proprius . . 286 
face, of the . F 4 180 
fidicinii ee ak 8 AO 
flexor accessorius ~ : - 294 
brevis digitimin. . 268, 296 
earpi radialis . 258 
ulnaris » 259 
digitorum brevis . 298 
profundus . 260 
sublimis . 259 
longus digitorum ped. . 289 
longus pollicis . . 269 
ossis metacarpi min, dig. . 269 
metacarpipol,. . 256 
pollicis brevis . . 267, 295 
: longus . 260, 288 
frontalis 3 = : ; 180 
gastrocnemius. . . 286 
gemellus Peder fenatn |ge Cee 
genio-hyo-glossus A = ak 
genio-hyoideus  . - ae 11) § 
gluteus maximus . eee ieee 
medius . -. eaty 
minimus . . , . 274 
ili . ape ‘ . 282 
elicis major x ‘ mee SOLS 
minor P, . . . 573 
head, of the. % 2 Lg 
Horner’s. = : Perot. : LOA 
humero-cubitalis . is pe ee pag} 
hyo-glossus . AUER ier tictaay +37 
iliacus internus =, siete rae LO 
ilio-abdominalis . : es: eoS 
ilio-costalis . > . 218, 237 
incisorius . . SS Pa dieypael f 3) 
indicator .  « Sees Sie OO 
infra-costales ° Rts 2a0 
_ infra-spinatus . lal cea Wiad 3") 
interaceessorii. . ‘ . 224 
intercostales . Roce tens et ane 
inter-obliqui Ra te ve, ee 
interossei . 269, 292, 296 
interspinales - : Pie Cer r- 3, 
intertransversales ‘ tt ce pee 
intracostales c ° ae vieeaee 
ischio-cavernosus OR, 
larynx, ofthe . : * mii ab 
latissimus colli .  . encce SLOG 
: 1 SE Cah A ie none 
laxator tympani, « age OLF 
levator ane : ei. 108 
angulioris . <2. 188 
scapula . . . 216 
ani «. 5 = . 245,.246 
ene thyroidese AG. 
bii inferioris . $ . 190 
superioris Frei rete =) 
nent 332 3; Se ve LOO 
alate amet a. 207 
palpebre. . . . 183 
pharyngis win) on UAUG 
prostate . . . . 672 
levatorescostarum . .. .. 224 
Paes) eg a2! e202 
longissimus dorsi : F 218 
longus colli . Fi c :- 211 
lowerextremity. . . . 271 
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lumbo-abdominalis  , 
lumbo-costalis . . 
lumbricales ° 
mallei externus . 
internus . 
masseter . . ° 
multifidus spine . ‘ 
mylo-hyoideus . . 
myrtiformis , = 
naso-labialis . 
naauticus . ° “ 
neck, of the. 3 “ 
nutator capitis . : 
obliquus abdominis 
auris . P 
capitis . ° 
oculi «9s 
obturator . faa 
occipitalis . Se ere 
occipito-frontalis , 
omo-hyoideus  . . 
opponens digiti minimi 
pollicis. . 
orbicularis oris . : 
palpebrarum 
urethree 
palato-glossus z 
palato-pharyngeus . 
palmaris brevis 
longus . 
palpebralis . 
patientie . 
pectineus : 
pectoralis major . - 
minor . . 
perineum, ofthe. . 
peroneus brevis . 
longus . 
tertius . 
plantaris . a 
platysma myoides 
popliteus . . . 
posterior auricule . 
predorso-atloideus 
pronator quadratus 
radii teres . 
psoas magnus. $ 
parvus m 
pterygoideus . - 
pubio-subumbilicalis . 
pyramidalis abdominis 
labii . i 
nasi . 
pyriformis .  . 
quadratus femoris 
lumborum . 
menti . 
quadriceps femoris 
rectus abdominis 
capitis anticus . 
lateralis 
posticus 
femoris . - 
oculi externus . 
inferior . 
internus . 
superior . 
retrahensyaurem. . 
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rhomboideus faciei . ee Te) transyersus auricule . . . 574 
rhomboideus majoret minor . 216 DAS: \y;) "a0 er ee 
risorius Santorini . - 190, 195 pedis. fis aoe 
sacro-coccygeus anticus . 245, 246 perinei . . 243, 246 

posticus . . 223 trapezius __.. ay. ees See 
femoralis . ; . -. 272 triangularisoris . . rae 
lumbalis . : Pe sehr pree-it:) sterni Leite oe 
salpingo-pharyngeus - . .«. 206 triceps brachii .  . . . 206 
sartorius . S . ath extensor cruris ceca 
scalenus anticus . : -. 210 cubiti : Se 
medius . < oi thd SUPE 6 = isn eee 
posticus hah oe Bomeee trochlearis .«: sca es seen 
semi-spinalis dorsi et colli. .. 221 upper extremity,ofthe . . 248 
semi-membranosus . -. 283 ureters, of the... «6, ss JOle 
semi-tendinosus . i > - 283 vastus externus . i: ei 2 gee 
serratusmagnus. . : - 250 internus.-. »--+-s{aae ee 
postions. ks. + os 217 Wilson’s ...- 46, a 
soleus . 5 ; : . - 287 zygomaticus . . 5 i . 188 
sphincterani . . . 244,246 | Muscularfibre . . «. «© « d/4 
urethre  . ; - 675 | Musculipapillares . . . - 603 
vagine . ° : . 246 pectinati 8 aaa < eee 
vesicoe . we -. 672 | Myelencephalon , . . . . 4/3 
spinial cervicis . 5 : .- 222 | Myolemma . . ae araletyes 
dorsi 2 : A . 219 | Myoline oo ek o> pte ee 
splenius rede ° - 217 
stapedius «. « «  » 677 |: Naboth, ovalaiof oo) 
sterno-costalis : oe 229 |: Nails. 5 
humeralis . : : - 249 | Nares , A : - +s, 48, 554, 634 
hyoideus . » «= 108 | Nasal duct 5.) 9 gu:7 seg 
mastoideus . « 195 fossa | 6 20a ls 
sterno-pubius . « « 286 | Nasmyth,membraneof . . . 88 
thyroideus - «6». 198. | Nates cerebri —. — .).eeeee 
stylo-glossus +» » «se 208 | Nerve-cells . - . <9 )juuuueeeeene 
hyoideus . : ae 08) fibres . Seer eS! 
pharyngeus . 5 ‘ . 206 terminations . stew » 486 
sub-acromio-humeralis - « 263 | Nupvzs: : 
sub-anconeus- Pe eae iy 4 general anatomy After! 
subclavius . aes . - 2650 abducentes . ee <- See 
subcostales . F - 228 accessorius . . . . « 505 
suberureus . > 3 ° . 279 acromiales . . . Py Peer i 
subeutaneus colli cnet ie « 195 Arnold’s —-.. 5) «ue 
subscapularis . . «+ » 261 auditory . . «. js; SO¥, oo 
superior auricul «ik ete oeraghOe auricularis inferior . . . 492 
supinator brevis . oo 264 magnus .. . - 510 
longus 2.--+ «awn ew wel posterior .  . « 405 
supra-costales . - . . 224/ ° superior . . . 493 
supra-spinatus ey) VOgi «en dere eee 
Pemporgiis....!<s: *” <u: stae See Oe auriculo-temporal . . . 492 
tensor palati 4 +) a32hegs eee brachial ewe 
rr: ea ae AP fer yr is buccal... - + 491, 497 
tympani ‘alae 577 cardiac 5 ‘ - 603, 547, 608 
vagine femoris. . . 277 carotid Potro . - 499, 545 
teresmajor .. : : 253 cervical : pik Se eee.) 
minor. 5s) = ates cervico-facial .. . « « 407 
thoraco-facialis . . . . 19 chordatympani . . . 495,579 
thorax, of the 5 ane . 228 ciliary . 5 = - 489, 542, 571 
thyro-arytenoideus. pastes ye 1b) cireumfiex . ¥ . 7 ee 
epiglottideus . . . 612 claviculares. . . . « Oil 
hyoideus  . R es ey nL OO abet nee x . Alte 
tibialis anticus ‘vues one aee eochlear . . -  « 407, 587 
posticus .  . ee ie) communicans noni. - 607, 611 
trachelo-mastoideus . . . 220 peronei. . . 640 
occipitalis .. . . 220 poplitei. . . 638 
scapularis . . . 216 tibialis... <=. 688 
sub-occipitalis Pie vier 4 cranial. «0. 45-4 ee 
tragicus Fr cee ee crural». 3) 36) 
transyersalis abdominis . . 234 cutaneus externus, brachialis . 616 
cervicis.. -.._«). 220 femoralis . 52 
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' cutaneusinternus, brachialis . 516 occipitalis minor, . . ©. Sil 
- internus femoralis - 531 cesophageal , ° . . 506 
medius, femoralis - 531 olfactory. 0s) sis 482 
patelle . eo 50 - 532 ophthalmic . aceite “ . 486 
. spiralis . ° . - 520 optic at ne . - 43 
dental . % z + 490, 491, 492 orbital f : . 489 
descendensnoni. . .  . 507 palatine . . . rote g BAS 
digastric . * . A « 495 palmar - a . « 518, 520 
dorsal . . pecumerernety «O28 parvagum. . ° . 501 
dorsalispenis . . . - 535 pathetioti . =. . 484 
eignthpaw es . 8. 4 487 perforans Casserii . 516 
eleventh pair. 6 A - 505 perineal . 3 » . 535 
facial .. eerily 40d peroneal . 64 4 3 
femoral . . . ° - 529 petrosal . . d oe B44 
fifth pair. = & “ - 485 pharyngeal . ‘ . - 501, 502 
first pai ‘ 4 7 ‘ - 482 phrenic : = » r . Sil 
HOMTOM DEI ei ese! S84 plantar =, “Nelesre salves O88 
frontal é - . ‘ - 486 pneumogastric é sot tant DOE 
gastric De ne - : - 505 popliteal é - . 538, 539 
genito-crural <a “ . 527 portio dura . : oie  2Om 
a need . « 497, 588 intermedia ater eee 
gluteal: a Arai a rafnie tet BOM qiollis.: =)... -\4:7) Aeon 
inferior Bokeh - 536 pterygoid . .  « 491, 544 
sed . . » 493, 588 pterygo- -palatine . . - . 544 
eemorrhoidal . - «+ 34, 535 pudendalisinferior . . . 536 
hypoglossal, . « « 506, 588 pudendusexternus . . . 527 
ilio-ingui e = . - 527 pudie , - : ; . 535 
ilio-hypogastriec , 5 Fs - 527 pulmonary . - ‘ é . 504 
inferior maxillary ees 401 radial . 4 ae ues 7 SierOee 
infra-maxiliary . -.  . |.° 497 recurrent . sie alvin es See BOS 
infra-orbital Stenkcreront s.r eee renal 2 . 550, 670 
infra-trochlear .. . +. . 489 respiratory external | . 515 
inguino-cutaneous oe tek BRS internal . . dil 
intercostal . a esante ae BZS PHOMUOIG es") =, alta eh ah 515 
intercosto-humeral | 525 sacral . r f - 532 
interosseous anterior , . . 518 saphenous external. 7 . 538 
cruris , - 540 long or internal . 531 
posterior Gale e622 SHOTHe. tangs ee 
ischiaticus major ars) ODE second pair ah Meds het tsa abe 
minor - . « 536 seventh pair e f - 494 
Jacobson’s . . . - 499, 579 sixth pair . - id fa . 493 
labial . le eee eee . 493 spermatic A ai eaeDeed 
lachrymal a Pe okk ya ASB spheno-palatine. . . . 480 
laryngeal inferior . . 503, 615 spinal, site cs , 3 ose OO 
recurrent . - 503, 615 spinal accessory . . wie eae ae 
- superior . - +503, 615 splanchnic .. . prerei hei 
AMIGRAL see) s+" 601, 588 sternal. Pagan seas 2! 
Jumbar : 7 ° - 5625 stylo-hyoid . ‘ ~~ 495 
lumbo-inguinal . Sit, ay DSS subclavian... 4.) igs ss . 516 
lumbo-sacral . Pate tHe subeutaneicolli.. . . . 497 
Midler... 5. ww 490, 496 subeutaneus male . . 490 
_mamme . : . . - 700 suboccipital 2 ‘ - 509 
SHeReRee oe) of tat! 5 491 subrufi - . 546 
maxillaris inferior ‘ é - 491 subscapular aE . 516 
superior . : - 489 superficialis colli” A . 510 
median aR OT ae 517 CORDISA Tit 27) | aR Oe 
mental . P- 5 3 . 493 superior maxillary < . 489 
molles. . fe - = 546 supramaxillary ri Fp E . 497 
motores oculorum " ot 3 484 supraorbital : i . 486 
musculo-cutaneous arm é +816 suprascapular .. - ‘ . 515 
leg . 527, 540 supratrochlear ole ire tik en 
museulo-spiral.. . . - 620 sympatheticus major . . 436, 540 
mylo-hyoi aes ¥ . 492 minor . * 495 
nasal . j . 487, 543, 556 temporal . - 489, it 492, 496 
naso-palatine . 3 . 543 temporo-facial . - . 495 
ninth pair . - 2 « 497, 506 temporo-malar . ' . 489 
obturator . . . . + 629 tenth pair . - . see aeOOe 
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Nerves—continued. 


thoracic . 


thyro-hyoidean 


tibialis anticus 


posticus 


tonsillitic . 
trifacial 5 
trigeminus . 
trochlearis . 
twelfth pair. 
tympanic 
ulnar . 
uterine 
vagus . : 
vesical . ‘ 
vestibular 
Vidian 
Wrisberg, of 
Neural arch : 
eanal , 
spine. 
Neurapophysis .. 
Neurilemma 
Nidus hirundinis 
Nipple 4 . 
Nodulus . 5 
Nose . 
Notochord . = 
Nuck, canal of . 
Nucleolus of cells 
Nucleus of cells. 
olive 
Nymphee 


Obturator foramen 


(Esophagus 


Omentum, gastro- colic 


Oe aes. ae Oe 


gastro-hepatic . 


gastro-splenic . 


great* 
lesser 


Omphalo-mesenteric vessels 


Opercula : 
Optic commissure 
thalami .. 
Ora serrata : 
Orbiculare, os 
Orbits 3 ° 
Organ of Corti . 
of Giraldés 


of Rosenmiiller’s 


Os tincse 
Ossicula auditus. 
Ossification ‘: 
Osteo-genesis 
Osteology 


Ostium abdominale 


uterinum 
Otoconites ‘é 
Otoliths . i 
Ovaries ‘ . 


Oviducts  . 
Ovisaes 

Ovula of Naboth 
Ovum F 


Pacchionian glands 


Pacinian corpuscles . 


Palate 5 
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Palmar arch . > ° . . 3d9 
Palpebree 2 : 4 . 557 
Palneural ligament 0, Lite see seid) SE 
Pancreas * 5 : . 661 
Papille of the nail... oigssaaeie 
ofthe skin . 4 : - 590 
of the tongue + pie 
caly ciformes. PS eis 
capitate . . oj» BBB 
circumvallate . . . 6587 
conice . 4 ° . - 587 
filiformes . 9. keel 
fungiformes..  . © aye DB 
lenticulares. . 3 . 587 
Par ovarium . Mees sc at OB 
Parotid gland .. . Sage 
Pedunculi cerebri . F : - 452 
Pelvis . « J12, 106 -eraeer 
viscera of - + je oe) Swain 
Penis. |» «| jo Nets 
Pericardium 0 a he SSBB BOS. 
Perilymph . Pee 
Perineum, muscles of P . 241, 245 
Periosteum * 2 ‘ ° mre |) 
Peritoneum . ole . - 624 
Perspiratory ducts . . . + 696 
Pes accessorius . 5 : + 462 
auserinus . ss ry . - 494 
hippocampi oo) 9. 
Petit, canal of . : . . « 6571 
Peyer's glands . a . - 647 
Phalanges.  . le +. yeaa 
Pharynx . ° . . . + 634 
Pia mater . - + 478, 480 
Pillars of the abdominal ring .-4.4 as¢q ee 
diaphragm .  . . -288 
sat : . ei» 1629 
Pineal gland Pee 
Pinna é ° i - 572 
Pituitary gland ; . ¥ - 450, 472 
membrane. . ob Se eB. 
Pleura 5 ‘ * . 621 
Plexus, general anatomy . i ae 
aortic , . . . - 550 
axillary . . 3 fs . 618 
brachial, --.: 0 Giggs ae 
caydiac, . a6 2: (oe 
carotid . . . . . 545 
cavernous . : 4 - 545 
cervical’... “Avie e aioe 
choroid. . . 4659, 464, 468 
coliag ). ee) > See 
coronary ... 9 #3) jeseoeeE 
diaphragmatic . ,. . 550 
epigastric» és) 3. («c/a 
gangliformis. . . . 602 
gastric... .. c, ) eeee 
ule ~ 5 i : « 605 
epatic .F .. 4 a i 
hypogastric . . 3. «0s. «OBL 
lumbar... >.) 63) ae 
maxillary . ‘ - 491, 492 
mesenteric , ‘ ‘ . 550 
esophageal. . . « 605 
patellar 3 E ;. 532 
pharyngeal . ~ Bel, 502, 546 
phrenic ‘ - 2 
prostatic ee 410, 675 
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Plexus, pterygoid . 
pulmonary . 
ost aie 
sacral) . 
“Ol 
spermatic . 
splenic . . 
submaxillary 
supra-renal , 
tonsillitic . 
tympanic , 
uterine . 
vertebral 
vesical ... 

Plica semilunaris . 

Plicee longitudinales . 


palmate . . 
sigmoideze . 
Pneumogastric lobule 


Polypus of the heart . 
Pomum Adami . 3 
Pons Tarini 7 


Porus opticus . 
Poupart’s ligament 
PRODUCE i ws 
Processus e cerebello ad t 
clavatus  . 
yermiformes 
Promontory . . 
Prosencephalon , 
Prostate gland . 
Prostatic urethra 
Protoplasm : 
‘Pulmonary artery 
plexuses 
sinuses. 
veins 
Puncta lachrymalia 
vas Osa 
Punctum ossificationis 
(iho) Oe aes ta dees 


pylorus: . . F 


Pyramids, anterior . 
Ferrein, of . 
Malpighi, of, 
posterior , 


Varolii . 
Pores. ; é . 
Portal vein p: ’ 
Portio dura ‘ ° 

mollis . . 
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Raphé corporis callosi 
Receptaculum chyli . 
Rectum. 5 > 
Regions, abdominal . 
Rel, island of . r 
Reissner, membrane of 


Respiratory muscles . 
nerves 


Rhinencephala . 


testis. . . F 
Ribes, ganglion of " 
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Ribs . C . 

Rima glottidis . . . 

Ring, external abdominal . 
femoral . - - 
internal abdominal . 

Rivinian ducts . . “ 

Rods of Corti. . 2 


of retina . ° ° 
Rosenmiiller, organ of 
Ruge. ° ° 


Ruysch,tunicof 1 . 


Sacculus communis F 
laryngis 
proprius 

Salivary glands . 

Saphenous opening 

veius 

Sarcolemma . = : 

Scala tympani . 

vestibuli . 
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. 


Sosriakin ; 
carpa, space o; ° 
Schindylesis F 
Schneiderian membrane 
Sclerotic coat : 
Scrotum . 5 . ° 
Sebaceous glands . 
Semicircular canals . : 
Semilunar fibro-cartilages . 
valves 2 F 
Sense, organs of . A 
Septum auricularum . 
erurale . ° ° 


lucidum ‘ . 
pectiniforme . ° 
scroti . 6 
Serous membrane, structure 
Sesamoid bones . E ° 
Sheath of arteries 
rectus . 


Sigmoid valves . 
Sinus lactiferus . 
pocularis . 
Sinuses, structure 
aortic , e 
basilar . 

cavernous . 
circular . 
lateral . . 
longitudinal inferior 
superior , 

occipital anterior 
posterior 

petrosal inferior . 
superior, 

pocularis . . 
prostatic , . 
pulmonary... 
rectus or straight 
rhomboidalis i 
transverse F 
uterine, . . 
Valsalva, of . - 
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Skeleton . ‘ 
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Socia parotidis .- . - 
Soft palate . ‘ ° 
Spermatic canal. 
cord .:. 
Spheno-maxillary fossa 


Spheno-palatine ganglion . 


Spheroidal epithelium 
Spigelius, lobule of 


Spinal cord a te 
nerveS . . 
veins ° 
Spleen 


Splenium corporis eallosi . 
Spongy part of the urethra 


Squamous epithelium 
Stapes : . ° 
Stenon’s duct . s 
Steatozoon folliculoru: 
Stomach ; ° 
Strie longitudinales . 
meduilares . 
muscular . ot, 
Sub-arachnoidean fiuid 
space 
tissue 
Sublingual gland 
Submaxillary gland . 
Substantia cinerea. . 
perforata . 
Sudoriferous ducts . 
Sudoriparous glands . 
Sulci of the spinal cord 
Supercilia . ° 
Superficial fascia . 
Supra-renal capsules . 


Suspensory ligament, liver 
penis 


Sutures. .. . 
Sylvius, aqueduct of 
fissure of 
Sympathetic system 
Symphysis . a 
Synarthrosis . - 
Synovia . ‘ 
Synovial membrane . 
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Tactile corpuscles - 
Tapetum . . 
Tarsal cartilages 
Tarsus : 
Teeth . : . 
Tela choroidea . 
Yemporal fossa . 
Tendo-Achillis 
ae 
palpebrarum 
Tendon oi) 3 
Tenia hippocampi 
semicireularis 
Tentorium cerebelli 
Tesselated epithelium 
Testes cerebri . a 
Testicles . . ‘ 
descent . : 
Thalamencephalon. . 
Thalami optici . 
Thecee ‘ ° . 
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Thoracic duct. .. . 
Thorax 5 
Thymus gland . . 
Thyro-hyoid membrane. 
Thyroid axis. 
cartilage 
foramen 
gland. 
Tongue . 
Tonsils Sar 
cerebelli . 
Torcular Herophili 
Trachea 5 ars 
Tractus opticus . 
spiralis . 
respiratorius 
Tragus : : ae 
Triangles of the neck 
Tricuspid valves = 
Trigonum vesicz : 


Trochanter major et mino: 


Trochlea. . F 2 
Trochlearis lca ee 
rio einen : 
ubercula quadrigemina 
Muberoaleak Loweri . 
Tubuli galactophori . . 
lactiferi . : 
seminiferi & 
uriniferi . ‘ 
Tunica albuginea oculi 
testis 
erythroides . 
Ruyschiana . 
vaginalis . 
oculi . 
vasculosa testis 
Tutamina oculi .. . 
Tympanic bone... 
Tympanum ‘ « 
Tyson’s glands... 


Umbilival region 


Urachus . Fs ° 
Ureter : z ° 
Urethra, female. ~~ . 

male . . 
Uterus ' : . 
Utriculus communis . 

’ prostaticus 
Uvea . t . 


Uvula cerebelli 5 : 
palati . . 
vesice . . 


Vagina ° e ‘ 
Vallecula . 7% € é 
Valsalva,.sinuses of . 
Valve, coronary. ~ 
Eustachian : 
ileo-cecal . 2 
cen . 5 
pylorie . . 
rectum, of the , 
semi-lunar rs 
tricuspid . ‘ 
Vieussens, of . 


. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
r 


oe es ae wee ey Oe er a) Te et a oa a MR Sed aR 


oe ee OB he 


SESRESESSESS 383% 


INDEX. 743 


Page | Vstns—continued. Page 
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Valvule conniventes . ° . - 644 splenic = 6 ° - - 415 
Vasa afferentia . 5 r i . 418 subclavian . A : ¥ . 406 
efferentia . : .  .« 418, 686 temporal . N - 398 
MORONS a CB temporo-maxillary eeeeripy title. 
lactea . 2 : ¥ . 419, 428 Thebesii . ; * . - 415 
lymphatica . F ‘ < . 418 thymie “oan A : 707 
pampiniformia Meuse) | «O80 thyroid ie yeit yer’. xe) adeny ee 
recta . ; 2 ° ° - 686 ulnar , = o . . - 405 
vasorum . Q : . - 324 umbilical , s : e pide 
vorticosa . . A . 564 uterine 5 : : 410, 692 
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VEINS: im . . . 393 vesical ; P ° - 410, 674 
é structure . . . ‘ . 394 | Velum interpositum . . » 464 
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cardiac = : = r . 414 | Ventricles of the brain. 
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SCS ees Re . - 409 | Villi e . r - 646 
innominate , * ‘ ; - 409 Vincula accessoria 3 : : - 259 
intercostalsuperior . ».@ - 413 | Visceralarches. . . . . 80 
jugular ° ite » '~ 403 | Vitreoushumour . . . + 5/0 
lumbar i Fs P s - 411 Vulva bE “ 7 5 “ - 696 
mammary . . . ° - 700 
mastoid c . ‘ . - 398 
maxillary ah - »  « 397 | Wharton’s duct SEA THE . 589, 633 
median re : m . 405 | Willis, circle of . i . ° 349 
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